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Medical Officer’s Review :

NDA 20-634 Levaquin® (levofloxacin) Tablets
NDA 20-635 Levaquin®’ (levofloxacin) Intravenous Injection——

Sponsor: R.W. Johnson Pharmaceutical Research Institute
Route 202, P.O. Box 300
Raritan, New Jersey 08869-0602
(908) 704-4600

- -

Medical Officer: Karen A. Frank, M.D.
(Respiratory tract indications only)

Date of Submission: December 21, 1995

Date of CDER Stamp: December 22, 1995

Date received by Medical Officer: December 22, 1985
Date review initiated: March 25, 1956

Date review completed: December 18, 1996

Generic name: levofloxacin

Trade name: Levaquin® .

Drug Class: chiral fluorinated carboxyquinolone
Levofloxacin is the L-isomer of the racemic drug substance
ofloxacin.

Chemical Name: (S)-9-fluoro-2,3-dihydro-3-methyl-10-(4-methyl-1-
piperazinyl) -7-oxo-7H-pyrido ([1,2,3-de]-1,4-benzoxazine-6-
carboxylic acid (tablet form is hemihydrate)

Chemical formula:

ARa

Molecular formula: C,,H,,FN,0,° 1/2H,0
Molecular Weight: 370.38
Dosage Forms: Tablet (NDA 20-364)
Solution (NDA 20-635)
Route of administration: Oral (NDA 20-634)
Solution (NDA 20-635)

p 1 R {raf T t Indicati .
1. Acute Bacterial Sinusitis.
2. Acute Exacerbation of Chronic Bronchitis
3. Community-acquired Pneumonia
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Medical Officer’s Review of NDA 20-634

Levaquin ® (levofloxacin tablets) Tablets

Indication: Acute Bacterial Sinusitis due to Streptococcus
pneumoniae, Moraxella catarralis, Haemophilus influenzae, or
Staphylococcus aureus T

Overview of Clinical Studies in Acute Bacterial Sinusitis:

1. Rivotal studies conducted primarily in the United States:

1.1. Study MR92-040: A multicenter, randomized study to compare the
safety and efficacy of oral levofloxacin with
amoxicillin/clavulanate potassium in the treatment of acute
sinusitis in adults

1.2. Study N93-006: A multicenter, noncomparative study to evaluate the
safety and efficacy of oral levofloxacin in the treatment of acute
sinusitis in adults

2. Supportive foreign study:

2.1. Study FS53-5501: A multicenter, noncomparative study to evaluate the
safety and efficacy of oral levofloxacin in the treatment of acute
sinusitis in adults (Not reviewed in this document)

Protocol: MR92-040

Study Title: A multicenter, randomized study to compare the safety
and efficacy of oral levofloxacin with
amoxicillin/clavulanate potassium in the treatment of
acute sinusitis (due to Streptococcus pneumoniae,
Moraxella catarralis, Haemophilus influenzae, or
Staphylococcus aureus) in adults

Study dates: Date Study initiated: August 26, 1993
Date Study Completed: July 11, 1994

1. Study Objective:

The objective of the study was to compare the safety and efficacy of levofloxacin
S00 mg PO once a day for 10 to 14 days to amoxicillin 500 mg/clavulanate 125 mg
PO three times per day for the treatment of acute bacterial sinusitis caused by
susceptible organisms, specifically Streptococcus pneumoniae, Haemophilus
influenzae, and Moraxella catarrhalis®.

1 Study MR92-040 Full Clinical and Statistical Report, Document Number 335915.1, Vol 154.
Staphylococcus aureus was not listed as a pathogen in the original study objective, although the
company is requesting it as a pathogen in the label.
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Medical officer’s comment: Staphylococcus aureus was not listed as a pathogen in the
original study objective, although the sponsor is requesting to list this organism as a
pathogen in the label. Also, this was not a microbiclogically controlled study, so that
no information regarding specific pathogens can be extracted from this study™

2. Protocol designm:

The protocol was an unblinded, open-label, randomized, activeZcontrol,
multicenter study.

3. Diagnostic criteria:
The primary diagnosis of acute bacterial sinusitis was defimed by clinical and
radiographic signs and symptoms of acute sinusitis:

3.1. Clinical: Subjects with a diagnosis of acute sinusitis as
evidenced by the following signs and symptoms: including
fever, headache, purulent nasal discharge, facial pain,or
malar tenderness

3.2. Radiographic: Radiographic evidence supporting the diagnosis of
acute sinusitis including, but not limited to, maxillary
haziness, mucosal thickening, air-fluid levels.

3.3. Microbiologic: A microbiologic evaluation was not included in
the diagnostic criteria for this protocol.

4. Inclusion and exclusion criteria:

The inclusion/exclusion criteria for this protocol were as elaborated below.
There was no microbiologic evaluation incorporated into the study, thus only
clinical and radiologic criteria were incorporated into the inclusion/exclusion
criteria.

4.1. Inclusion criteria:
4.2.1. Inclusion Criteria as per Original Protocol dated
February 12, 1993:

Subjects could be included in the study if they satisfied the following:
1. Age: 18 or older
2. Sex: male or female
3. All subjects must be appropriate candidates for oral therapy. Patients in
nursing homes could be enroclled if they were ambulatory and were able to carry out
the activities of daily life.
4. Subjects with a diagnosis of acute sinusitis as evidenced by the following:
(i) signs and symptoms of acute sinusitis, including fever, headache,
purulent nasal discharge, facial pain, or malar tenderness
(ii) radiographic evidence supporting this diagnosis
5. If female, the subject must
(I} have been post-menopausal for at least one year, or
(ii) have had a hysterectomy, or
(iii) have had a tubal ligation, or
{iv) have taken oral contraceptives for at least one month prior to
study entry, or agree to use spermicide and barrier methods
during the study, or
- (v) use another acceptable method of contraception and agree to
continue with the same method during the study.
6. If female and of childbearing potential, the subject must have had
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(I) a normal menstrual flow within one month prior to study entry

(iif” a negative pregnancy test (serum B-subunit hCG) immediately prior to entry.
1f obtaining the serum pregnancy test result would cause a delay in
treatment, a subject may be entered on the basis of a negafive urine
pregnancy test sensitive to at least 50 mIU/mL, pending results of the serum
pregnancy test. Subsequently, if the result of the serum test was positive,
the subject must have been discontinued from the study and followed as
indicated.
7. Completion of the confidential follow-up form.
8. Reading and signing of the informed consent (and California Bill of
Rights, if applicable) after the nature of the study had been fully
explained.

4.1.2. Inclusion Criteria as per Protocol Amendment #1 dated

February 24, 1994:

The inclusion criteria were unchanged from the original protococl except
for the clarification of the definition of acute sinusitis to acute
bacterial sinusitis.

Exclusion criteria:
4.2.1. Exclusion Criteria as per Original protocol dated

February 12, 1983:
Subjects with any of the following criteria were not eligible for
admission into the study:

1. Subjects with known HIV infection

2. Subjects with chronic sinusitis

3. Previous allergic or serious adverse reaction to levofloxacin,

amoxicillin/ clavulanate potassium, or any other members of the quinolone or beta-
lactam classes of antimicrobials

4. Calculated creatinine clearance less than or equal to 20 mL/min

. Requirement of a second systemic antimicrobial agent

. Effective systemic antimicrobial therapy within 48 hours prior to admission
Use of an investigational agent within 30 days prior to admission

Pregnancy or a nursing mother

9. Previous treatment under this protocol

10. Any disorder or disease that might interfere with the evaluation of the study
drugs

11. Presence of any seizure disorder or condition requiring the administration of
major tranquilizers.

[ IS B R ]

4.2.2. Exclusion Criteria as per Protocol Amendment #1 dated

February 24, 199%4:
The exclusion criteria were unchanged from the original protocol except
for the following clarification of the definition of chronic sinusitis:

2. Subjects with chronic sinusitis (defined as duration of current symptoms for
more than four weeks or more than two other spisodes of acute sinusitis within the
previous twelve months)

5. Concomitant use of medications and other antimicrobial agents:
The appropriate use of antihistamines and decongestants during this study to
facilitate sinus drainage was to be encouraged. Use of these medications was to
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be noted on the CRF. The use of other medications during the study was to be
minimized.- Administration of nonstudy systemic antimicrobials was to ke
prohibited, and aluminum-magnesium based antacids (e.g., Maalox ®) as well as
mineral supplements or vitamins with iron or minerals were to bE—;trongly
discouraged because of their potential to decrease the biocavailability of study
drug. However, if administration of an antacid was necessary, it was to be
administered at 1least two hours before or after levofloxacin or
amoxicillin/clavulanate potassium administration. If the administration of any
other medication was required, it was to be reported on the subject's CRF.

6. Efficacy Criteria per Sponsor:

Clinical Response Rating was to be assessed at posttherapy evaluation and at
poststudy (28 to 32 days after the end of therapy). The primary efficacy variable
was clinical response, assessed by the investigator as cured, improved, failed,
or unable to evaluate at each of these time points. The clinical cure rate was
to be evaluated by determining the percentage of clinically evaluable subjects
who were cured, and the clinical success rate was to be based on the percentage
of clinically evaluable subjects who were cured or improved.

6.1. Posttherapy evaluation:

At the posttherapy visit (2 to 5 days after completion of therapy), the
investigator was to assess the clinical response as cured, improved,
failed, or unable to evaluate. The definitions for these assessments are
as follows:

Cured - Disappearance of signs and symptoms with radiographic evidence of
stabilization/improvement at the posttherapy visit with no further therapy required.
Improved - Incomplete resolution of signs and symptoms or incomplete resolution of
radiographic signs of acute sinusitis and no further therapy required.

Failed - No clinical response to therapy or worsening of the radiographic evidence of
infection.

Unable to Evaluate - Subject did not return for follow-up evaluation.

6.2. Post-study evaluation

At the poststudy visit (28 to 32 days after the end of therapy), the
investigator was to again assess the clinical response for those subjects
with a successful outcome (i.e., cured or improved) at posttherapy. The
clinical response at poststudy was to be assessed as cured, improved,
relapse, or unable to evaluate. The definitions for these assessments are
as follows:

Cured - Complete resolution of signs and symptoms.

Improved - Continued incomplete resolution of signs and symptoms with no deterioration or
relapse during the follow-up period and no further therapy required.

Relapse - Resolution or improvement of signs and symptoms at posttherapy visit but
reappearance or deterioration of signs and symptoms of the infection at Poststudy visit.
Unable to Evaluate - No Poststudy evaluations.

7. Schedule and procedures for evaluation of efficacy criteria:

The presence or absence of five clinical signs and symptoms of acute batrterial
sinusitis (facial pain, headache, fever, purulent nasal discharge, and malar
tenderness) was to be assessed at admission, at posttherapy (or early
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withdrawal), and at poststudy (28 to 32 days after completion of therapy). The
results @f- radiographic examinations (e.g., sinus X-ray, CT, US, MRI) were to be
reported as normal or abnormal at admission and posttherapy, and changes from
admission to posttherapy were to be categorized by the investigator as resoclved,
improved, worsened, or no change. Radiographic examinations were to be repeated
at the poststudy evaluation for subjects with suspected relapse.

- -

7.1. Clinical Evaluation at Baseline/Prestudy Evaluation:
The presence or absence of five clinical signs and symptoms of acute
bacterial sinusitis (facial pain, headache, fever, purulent mnasal
discharge, and malar tenderness) and radiographic evidence of acute
sinusitis (mucosal thickening, air fluid levels)) were to be evaluated at
the time of enrollment (Day 1).

7.2. Clinical Response Rating at Post-therapy Evaluation

(Two to Five Days After Completion of Therapy)

At the post-therapy visit, two to five days after the end of therapy, the
investigator was to assess the clinical response as cured, improved,
failed, or unable to evaluate. The definitions for these assessments are

as follows:

Cured - Disappearance of signs and symptoms with radiographic evidence of
stabilization/improvement at the posttherapy visit with no further therapy required.
Improved - Incomplete resolution of signs and symptoms or incomplete resolution of
radiographic signs of acute sinusitis and no further therapy required.

Failed - Ko clinical response to therapy or worsening of the radiographic evidence of
infection.

Unable to Evaluate - Subject did not return for follow-up evaluation.

7.3. Clinical Response Rating at Post-study Evaluation

(28 to 32 Days After Completion of Therapy)

At the poststudy visit, 28 to 32 days after the end of therapy, the
investigator was to again assess the clinical response for those subjects
with a successful outcome (i.e., cured or improved) at posttherapy.

7.3.1. The clinical reaponse at poststudy was assessed as cured, improved,
relapse, or unable to evaluate. The definitions for these assessments
are as follows:

Cured - Complete resolution of signs and symptoms.

Improved - Continued incomplete resolution of signs and symptoms with no deterioration or
relapse during the follow-up period and no further therapy required.

Relapse - Resolution or improvement of signs and symptoms at posttherapy visit but
reappearance or deterioration of signs and symptoms of the infection at Poststudy visit.
Unable to Evaluate - No Poststudy evaluations.

7.3.2. Radiographic examinations were to be repeated at the poststudy
evaluation for subjects with suspected relapse. The main findings from the
radiographic tests were also to be described.

7.3.3. Microbiologic evaluations were to be performed on patients with
suspected failure or relapse only as felt to be indicated by the
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8. Discontinuation from study: [
Subjects could be discontinued from the study due to adverse events, significant
protocol violation, intercurrent illness, treatment failure, or at the request
of the subject. At the time of premature withdrawal from the study, posttherapy
evaluations including evaluation of signs and symptoms, physical examination and
vital signs, culture and gram stain of sinus aspirate if indicated, and clinical
laboratory tests were to be performed. The investigator was to record the reason
for premature discontinuation on the subject's CRF.

9. Evaluability Criteria:
9.1. Evaluability criteria as per Sponsor:
9.1.1. Evaluability criteria as outlined in Original Protocol

dated February 12, 1993:
To be evaluable for clinical efficacy, subjects were not to be classified
in any of the following categories:
1. Unevaluable for safety (no data available)
2. Unconfirmed clinical diagnosis (no recorded clinical
signs/symptoms at admission or negative admission sinus X-ray)
3. Insufficient course of therapy
-Subject did not take the study drug for at least seven days
-Subjects who took the study drug greater than 48 hours but less than 7
days because they were judged a clinical failure by the investigator
were evaluable
4. Effective concomitant therapy
-Subject took an effective systemic antimicrobial agent within 48 hours
prior to start of therapy, or following therapy prior to post-therapy
-1f the subject took an effective systemic antimicrobial because they had
been judged by the investigator, they were evaluable.
5. Lost to follow-up but relayed safety information
6. Other protocol violation, e.g.,
-post-therapy (End-of-therapy or EOT) visit was pot 2-10 days after
completion of therapy. The exception to this was when the patient
— was discontinued as a clinical failure at the EOT visit and this
visit was on the last day of therapy--this patient was evaluable
-subject failed specific entrance criteria
-spubject re-entered the study after discontinuation
-gpubject did not take at least 70% of the assigned study drug
-subject took study drug for more than 14 days (unless due to a
persistent pathogen)
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- declared clinical failures at the posttherapy visit, but did not
440 have a poststudy follow-up, here the failure declared at post-
therapy was carried forward.
4. A symptomatic response could be evaluated at both the posttherapy and
poststudy time points.
5. In terms of defining the time point for test-of cure, the amended
445 protocol specified that clinical evaluation at the posttherapy/EOT
(2-10 days posttherapy) visit was to be the primary clinical
endpoint. The medical officer chose to use the poststudy/EOS (28-32
days posttherapy) evaluation as the primary clinical endpoint: the
rationale for this decision are delineated in the following
450 paragraphs.

5.1. With regard to establishing time point for follow-up after

treatment of acute bacterial sinusitis, both (1) the natural history

of the disease and (2) the half-life of the antimicrobial agent
455 under investigation need to be taken into account.

5.1.1. In regard to the mnatural history of acute bacterial

sinusitis, there are multiple sources in both the medical and

otolaryngology literature that suggest that acute sinusitis should
460 resolve within 3 weeks:

465

470

475 —

480

3 Frazier LM, Corey GR. Acute Bacterial Sinusitis. NCMJ 47(3):115-7, 1986.

% Richtsmeier WJ, Medical and Surgical Management of Sinusitis in Adults. apn Otol Rhinol
Larvnaol 101:46-50, 1992.

5 Godley FA. Chronic Sinusitis: An Update._Am_Fam Phys 45(S):2190-8, 1992.

6 Melen I. Chronic Sinusitis: Clinical and Pathophysiological Aspects. Acta Otolarvnaol
Suppl 151:45-8, 1994.

7 Gwaltney JM. Therapeutic approach to sinusitis: Antiinfectious therapy as the baseline

of management. Qtolarvpnaol Head Neck Surg 103:876, 1990.
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§.1.2. The windows for follow-up after an episode of acute bacterial
sinusitis ‘will be the same for patients treated with any
antimicrobial agent with a relatively short half-life. It -is only in
the case of a prolonged half-life that the window for‘?sllow-up
needs to be extended because blood levels and tissue levels persist
far beyond the 1last dose of the antimicrobial drug. For
levofloxacin, whose serum half-life is 6.34-6.39 hours in the
clinical tablet, the window of follow-up can be the same as for
other antibiotics with relatively short half-lives.

5.1.2.1. The IDSA Guidelines recommend standard follow-up after an
episode of acute bacterial sinusitis as follows:

5.1.2.2. Recent regulatory precedent for the appropriate time point
for test of cure has been established in other reviews of
antimicrobial agents with short half-lives for the indication of
acute bacterial sinusitis :

® Chow AW, et.al. General Guidelines for the evaluation of New Anti-Infective Drugs for
the Treatment of Respiratory Tract Infections: Sinusitis. Clin Infect Dis 15(Suppl 1): 77, 1992.

9

Leissa B. Medical Officer’s Review of NDA 50-621, Suppl.004, 014, 015, 016, p.B4-B5, p.

C14, final draft 05-Dec-91. —_

10 Rakowsky A. Medical Officer’s Review of NDAs 50-664 and 50-665, Supplement 003, p.08,
final draft 21 May-9S5.



530

835

540

545

550

S55

560

565

570

575

12

Thus, the basis for the decision to use the EOS evaluation (28-32
days posttherapy) as the primary clinical endpoint was based on the
fact that: (1) the original (2-5 days posttherapy) and the extended
(2-10 days post-therapy) windows for the EOT visit were to early in
the course of the disease to be definitive time points for test-of-
cure, since the accepted duration of (treated) bacterial sinusitis
is three weeks, and (2) while the EOS evaluation (28-32 days
posttherapy) may not be the optimal time point for test of cure
(because relapses at this late a time point may not be definitively
attributed to the study drug), this later time point was superior to
the earlier time point for the test-of-cure evaluation, since it
beyond the time point at which acute sinusitis should have fully
resolved and thus is a more stable point estimate.

6. In regards to categorization of the clinical response, the sponsor
defined the clinical response at both the EOT and the EOS visits according
to the “cured-improved-failed-relapsed” scale delineated in sections 7.2
and 7.3.1 above. The medical officer considered that, since both the
medical and otolaryngology literature would suggest that acute sinusitis
should completely resolve within 3 weeks, the category of “improved” was
not applicable to the evaluation at the EOS wvisit. Thus, the clinical
evaluation at the EOS visit was changed to a dichotomous variable
“cure\failed”, predominantly on the presence or absence of the ANY of the
major/cardinal signs/symptoms of acute bacterial sinusitis as defined in
the inclusion criteria of the study protocol:

The basis for this decision are documented in the following paragraphs
taken from the ENT and medical literature:

11 prazier LM, Corey GR. Acute Bacterial Sinusitis. NCMJ 47(3):115-7, 1986.

12 pichtsmeier WJ, Medical and Surgical Management of Sinusitis in Adults. Ann_Qﬁgl

Rhinol Larvngol 101:46-50, 1992.

13 Godley FA. Chronic Sinusitis: An Update. Am Fam Phys 45(5):2190-8, 1992.
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Furthermore, symptoms indicative of treatment failure in acute sinusitis
may be subtle: the only symptom present in a case of treatment failure may
be the persistence of purulent nasal discharge. Gwaltney summarizes the
issue in the following:

7. In regards to categorization of minor symptoms/signs (such as isolated
congestion and post nasal drip (PND), that were not cardinal signs and
symptoms of acute bacterial sinusitis (as defined by the inclusion
criteria of the protocol) the medical officer attempted to determine if
these were attributable to (1) pre-existing allergic rhinitis or chronic
sinusitis or (2) represented a cohort of patient who were treatment
failures progressing into subacute/chronic sinusitis.

There exists debate in the literature regarding the pathophysioclogy of
chronic sinusitis. There are authors who argue that chronic sinusitis
arises primarily from chronic obstruction of the sinus ostia secondary to
anatomic abnormalities of the osteomeatal complex through which the
sinuses drain into the nose!’. Others argue that it generally arises from
untreated, partially treated or treatment failure of acute sinusitis?®.
Patients with chronic sinusitis rarely present with spiking fevers,
purulent discharge and peripheral leukocytosis. 1Instead, they present
with a constellation of symptoms which usually includes not only the
“triad” of~ chronic sinusitis (sinus congestion, postnasal drip, and
fatigue), but also retrobulbar pressure/headaches, daily facial pain,

14 Melen I. Chronic Sinusitis: Clinical and Pathophysiological Aspects. Acta QOtolarvngol

Suppl 151:45-8, 1994.

15 Gwaltney JM. Therapeutic approach to sinusditis: Antiinfectious therapy as the baseline

of management. Qtolarxvngol Head Neck Surg 103:876, 1990.

16 Gwaltney JM. The microbial etioclogy and antimicrobial therapy of adults with acute

community acquired sinusitis: A fifteen-year experience at the University of Virginia and review

of other selected studies. J Allergy Clin Immunel %0:457-62, 19%2.

17 Messerklinger W. On the drainage of the normal frontal sinus of man. Acta Otolarvngol

63:176-81, 1967; Stammberger H. Endoscopic endonasal surgery-concepts in the treatment of

recurrent sinusitis. Qtolarvngol Head Neck Surg 94:143-56, 1986; Stammberger H. Nasal and
paranasal sinus endoscopy. Endoscopy 18:213-8, 1586.

18 Kern EB. Suppurative (bacterial) sinusitis. Postgrad Med 81(4):194-210, 1987.
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daily headaches for several weeks, ear pain, and ear blockage!®. Of
paxticular note,. “Nasal airway obstruction and post-nasal drip may be the
only complaints”?. Because of the subtly of symptoms comprising the
syndrome of chronic sinusitis, the medical officer applied the following
criteria to the analysis of the “minor symptoms* of nasal congestion and
postnasal drip remaining at the EOS visit:

(i) if the subject has a history of allergic rhinitis AND had

resolution of all major symptoms of sinusitis, these symptoms

were attributed to the allergic rhinitis;

(ii) if the subject had ANY other symptoms of acute sinusitis,

these symptoms were considered indicative of clinical failure;

(iii) patients with congestion and/or PND WITHOUT other sigms

and symptoms of sinusitis or a history of allergic rhinitis

were evaluated as a separate subset to determine whether, if

this cohort was treated as clinical failures that were

progressing into a subacute/chronic sinusitis, this would

affect the relative cure rates of the two treatment arms.

8. In regards to the use of concomitant antibiotic therapy £rom the time
of enrollment through the end-of study visit, the following criteria were
applied:

{i} A patient was fully clinically evaluable only if the
patient did NOT receive concomitant antibiotic therapy:

- Within 48 hours prior to enrcllment in the protocol

- During the treatment pericd

- From the end of the treatment period to the poststudy evaluation
- At the evaluation for clinical relapse

(ii) if the patient received an alternative antibiotic AND
there was clear documentation of an alternative diagnosis for
which the other antibiotic was prescribed, the patient was
categorized as clinically unevaluable;

(iii) if the patient received an alternative antimicrobial AND
there was no documentation of an alternative diagnosis for
which the alternative antimicrobial may have been prescribed,
the patient was designated a clinical failure and clinically
evaluable (only) as a treatment failure.

9. Subjects must have completed an--adequate course of therapy of either
study drug, with “adequate course” defined as follows:

(i) for patients designated as a clinical cure at EOS, a
minimum of 7 days or 70% of the minimum dose specified by the
protocol;

19 Godley FA. Chronic Sinusitis: An Update. Am Fam Phvs 45(5):2190-2189, 1992;

20 yern AB. postgrad Med. 81(4): 198.
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(ii) for patients designated a clinical failure at EOS, a
~ ° minimum of 72 hours of study drug was to have been taken;
(iii) for the levofloxacin arm, no more than 2 missed doses
within the dosing interval requiring extension of the dosing
interval to complete the full 10-14 doses of therapy.

10. Symptomatic response “unable to evaluate” at either the EOT or the EOS
evaluation remained disqualified from the efficacy analysis. The
exception to this was a patient who was declared a clinical failure during
therapy or at the EOT visit: this failure was carried forward as
w“evaluable” regardless of the EOS evaluation.
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10. Investigators and study sites:
Protocol=MR92-040 was conducted by 28 investigators at a total of 33 separate
sites, all within the United States. These are summarized in Table 1Q.1, below.

Table 10.1: Investigators and Study Sites (Protocol MR92-040)

Investigator Study Site(s) - -
Jeffrey Adelglass, M.D. Dallas Clinical Research, Inc., Dallas, TX; USA
Trinity Professional Plaza, Carrollton, TX; USA
James Applegate, M.D. FamilyCare, Wyoming, MI; USA
FamilyCare, Grand Rapids, MI; USA
Lee Bruner, M.D. Ochsner Clinic of Baton Rouge, Baton Rouge, LA; USA
Allah R. Cass, M.D. The Univ. of Texas Medical Branch at Galveston, Galveston, TX; USA
Ricco Caisson, M.D. Carolina Bar, Nose and Throat, PA, Orangeburg, SC; USA
C. Andrew DeAbate, M.D. Metairie, LA; USA; New Orleans, LA; USA

Walden Health Care, Kenner, LA; USA

David L. Dworzack, M.D. Boys Town National Research Institute, Omaha, NE; USA
Thomas B. Edwards, M.D. Albany Medical College, Albany, NY; USA
James V. Felicetta, M.D. Carl T. Hayden VAMC, Phoenix, AZ; USA
Robert A. Fiddes, M.D., J.D., F.C.L.M. Southern California Research Institute, Whittier, CA; USA
Claude B. Goswick, Jr., M.D. G & 5§ Studies, Inc., Bryan, TX; USA
Jay Grossman, M.D. Allergy Care Consultants, Ltd., Tucson, AZ; USA
Guy H. Handley, M.D. Birmingham, AL; USA
William M. Hunter, M.D. Lovelace Scientific Resources, Albuquerque, NM; USA
Boris Kerzner, M.D. Pikesville, MD; USA
Craig F. LaForce, M.D. Carolina Allergy & Asthma Consultants, P.A., Raleigh, NC; USA
Carclina Allergy & Asthma Consultants, Chapel Hill, NC; USA
David Levine, D.O. Broward Pamily Health Center, Ft. Lauderdale, FL; USA
Benjamin Levy, M.D. Hartford Center For Clinical Research, Hartford, CT; USA
J. Tyler Martin, M.D. Norfolk, NE; USA
Phillip McElvaine, M.D. El Paso, TX; USA
Carl M. Nechtman, M.D. Norwood Clinic, Birmingham, AL; USA
David S. Pearlman, M.D. Colorado Allergy & Asthma Clinic, P.C., Aurora, CO; USA
Anthony D. Puopolo, M.D. Milford Emergency Assoc., Milford, MA; USA
High St. Medical Center, Clinton, MA; USA
Lance A. Rudolph, M.D. New Mexico Medical Group, P.C., Albuquerque, NM; USA
Joel P. Swith, Jr., M.D., P.C. Atlanta Medical Associates, Atlanta, GA; USA
Alan A. Wanderer, M.D. Allergy & Asthma Consultants and Research Center, P.C.,

Englewocd, CO; USA -

William J. Stein, M.D. Rochester, NY; USA

Welby Winstead, M.D. Louisville, KY; USA
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11. Study Population:

Six hundred fifteen (615) subjects were enroclled in this study. The intent-to-
treat groups include 307 subjects who were randomized to the levofloxacin
treatment group and 308 subjects who were randomized ~ to the
amoxicillin/clavulanate treatment group. One subject @Gl randomized to the
levofloxacin group actually received amoxicillin/clavulanate; hence, the numbers
of subjects who received levofloxacin and amoxicillin/clavulanate weré 306 and
309, respectively. This one misdosed subject who received amoxicillin/clavulanate
instead of levofloxacin was clinically evaluable and, therefore, is included in
the analyses based on clinically evaluable subjects. The clinical response for
this subject was "improved" at the posttherapy evaluation and "cured* at the
poststudy evaluation.

Investigator Modified Intent-to-Treat LClinically Evaluable Meodified intent-to-Treat Llinically Evaluable
Adelglass 18 16 (88.9) 18 18 (100.0)
Applegate 3 3 (100.0) 3 2 {66.7)
Bruner 5 5 (100.0) 6 5 (83.3)
Cass 5 4 (80.0) 4 4 (100.0)
Caisson 17 15 (88.2) 15 13 (86.7)
Deabate 35 34 (97.1) 36 32 (88.9)
Dworzack 0 0 - 1 1 {100.0)
Edwards 14 14 (100.0) 16 16 (100.0)
Felicetta 1 1 (100.0) 1 0 (0.0)
Fiddes 12 4 (33.3) 12 ) (75.0)
Goswick 16 16 (100.0) 18 18 (100.0)
Grossman g 9 {100.0) 8 8 (100.0)
Handley 14 13 (82.9) 13 12 (82.3)
Hunter 9 9 (100.0) 10 7 (70.0)
Kerzner 3 3 (100.0) 3 2 {66.7)
LaForce 15 12 (80.0) 16 14 (87.5)
Levine 1 1 (100.0) 1 1 (100.0)
Levy 4 3 (75.0) 4 3 (75.0)
Martin 1 1 (100.0) 1 1 (100.0)
McElvaine 28 20 (71.4) 29 20 (69.0)
Nechtman 20 16 (80.0) 18 16 (88.9)
Peariman 7 7 (100.0) 7 [ 85.7)
Puopolo 16 14 (87.5) 16 14 (87.5)
Rudolph 5 5 (100.0) 4 4 (100.0)
Smith — 12 10 (83.3) 12 12 (92.3)
Stein 16 15 (93.8) 15 12 (80.0)
Wanderer 19 17 (88.5) 19 16 {84.2)
Winstead 1 0 (0.0) 2 2 (100.0)
TOTAL 306 267 (87.3) 309 268 (86.7)
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12. Efficacy as per sponsor:
12.1. -Study Population

The sponsor emphasized efficacy data from the clinically evaluable gzeoup, with
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a less detailed description of supportive results from the modified intent-to-

treat groups.

- -

Table 12.1
Numbers of Subjects and Summaries for Each Analysis Center
Cliricdly Modified Ireent- Evaluable
Evaluable Intera<o-Treat to-Treat for Satety
Levdfloxadn Trestment Group 267 306 k 4 237
Amonicilin'Clavu anate 268 309 308 02
Treatmert Group
Analyses or Sunmaies
Pesformed:
Dernogy aphics X X X X
Ewmert of Thecapy X X
Clinical Respanse X X X
Signs!Symptams X X
Radiographic Findings b
Adverse Everts b
Laboratory Resuks X
Vieal Signs X

12.1.1. Demographic Characteristics of Intent-to Treat Cohort:

Six hundred fifteen subjects were enrolled in this study at 28 centers.
The intent-to-treat groups include 307 subjects who were randomized to the
levofloxacin treatment group and 308 subjects who were randomized to the
amoxicillin/clavulanate treatment group. One subject W randomized to
the levofloxacin group actually received amoxicillin/clavulanate; hence,
the numbers of subjects who received levofloxacin and
amoxicillin/clavulanate were 306 and 309, respectively. This one misdosed
subject who received amoxicillin/clavulanate instead of levofloxacin was
clinically evaluable and, therefore, is included in the analyses based on
clinically evaluable subjects. The clinical response for this subject was
"improved" at the posttherapy evaluation and "cured" at the poststudy
evaluation. The demographic and baseline (admission) characteristics for
the modified intent-to-treat groups are summarized in below and were
comparable between the levofloxacin and amoxicillin/clavulanate treatment
groups. The mean age for all subjects was 38.9:13.4 years with a range of
18 to 85 years. Women accounted for 63.4% of all subjects enrolled, and
Caucasians for 73.0%. There were no statistically significant differences
(p20.27) between the two treatment groups for any of the demographic
features tested (i.e., age, sex, race) for any of the analysis groups.
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800 - ' Table 12.1.1.A .
~ Demographic and Baseline Characteristics: -
Modified Intent-to-treat Subjects (Protocol MS2-040)

Levdlowadin Amonid Bn'Clavd anawe Total
(N=306) {N=309) {N=615)
No. (%) No_ (%) No_ <) - -

Sex
Men 115 378 110 (336 25 (%8
‘Women 191 24 198 649 330 (639

Race
Cawasian 20 MmAa 23 (14.1) 43 10
Bladk 44 (144 4 (142 88 (143
Oriertal 3 [{Ku} 1 0.3) 4 (1]
Hisparic 37 021 4 (1.0 n g
Oeher 2 07 1 0.3) 3 09

Age (Yeus)

45 216 (70.8 24 (129 40 mSs
46-64 73 {23.9 4 (239 147 (239
265 17 5.6) 1 (3.6) 28 4.6
N 306 309 615
MeantSD 3324139 3861128 3892134
Range F 4y Ay

Weigh (Ib)

N 302 304 606
MeantSO 1M.0143.4 166.8440.6 174442 1
Range ~ L

Missing q S 9

Height (in)

N 301 307 608
MeatSO 665440 666440 0
i I
Migsi 5 2 :

NOTE: Values represent numbers of subjects encept as ctherw ise indicated.

805 12.1.2. Discontinuation/Completion Information
Of the 615 subjects enrolled in the study, 306 received levofloxacin and
309 received amoxicillin/clavulanate (modified intent-to-treat group). As
shown in Figure 1, of the 293 subjects in the levofloxacin group with
known discontinuation/completion information, 21 (7.2%) discontinued

810 therapy prématurely and 272 (92.8%) completed therapy according to the
regimen prescribed by the investigator. Discontinuation/completion
information is unknown for an additional 13 subjects who did not return
for the final visit. Of the 301 subjects in the amoxicillin/clavulanate
treatment group with known discontinuation/completion information, 27

815 (9.0%) discontinued therapy prematurely and 274 (91.0%) completed therapy.
There were an additional eight subjects in this group with unknown
discontinuation/completion information. The most common reason for
discontinuation in both treatment groups was an adverse event.

820
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B30 Figure 12.2.A M
Discontinuation/Completion Information:
Modified Intent-to Treat Cohort (Protocol M92-040) ww+
615 Subjects
Enrolled
306 subjects recetved levofioxachn | | 309 subjects received ceturaxime axeti |
— 21 subjects discontinued — 27 subjects discontinued
— 13 subjects with unknown — 8 subjects with uninown
discontinuation/c ompletion discontinuation/completion
information information
I 272 subjects completed therapy l I 274 subjects completed therapy

*+*Note that the control arm was mistakenly labelled by the sponsor as cefuroxime
835 axetil, when it should heve been amoxicillin/clavulanate

840 Table 12.2
Reasons for Discontinuation of Therapy:
Modified Intent-to Treat Cohort (Protocol M92-040)

Amoxiclin/
Lavofioxacin Clavu lanate
Raason No. (%)° No. {%4*
Adwerse Event 11 { 38) 16 ( 63)
Ciinical Fallure [ { 20 6 (20
Personal Reason 2 (07 1 (039
Other 2 (on @£ (19
Total Discontinued 21 {72 27 ( 90)
Total with Disoontin uation/Complation information 23 (1000 01 (100.0)
Total With Unisown Discontinuation /Complation
Information 13 [-]

* Parccentagas based on total number with discontinuationicomplation information.

® Subject MEPwas discontinuad bacause of a possible history of selzura disorder {protocol
violation). Subject<€iPwas discontinued becausa the subjact falt reatment was ineffective.

* Sybjacts g an @I wera discon tin uad because of a postiva pragnancy tast. Subjact
4 vas discontinued because of noncompliance in adhering % tha dosing schadule, and
Subject Mlliawas discontinuad because of Rdiciogic falura.

845
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12.1.3. Demographics of Clinically Evaluable Cohort:

Two hundred sixty-seven (87.3%) subjects in the levofloxacin treatment
group and 268 (86.7%) subjects in the amoxicillin/clavulanate treatment
group were clinically evaluable. The main reasons that subjects were not
clinically evaluable were inappropriate posttherapy evaluation date
{levofloxacin and amoxicillin/clavulanate groups) and insufficient course
of therapy (amoxicillin/clavulanate group). Modified Intent-to-treat
analysis categorizes patients according to the treatment actually
received, which takes into account the small percentage of dispensing
errors in the study. For this protocol, analysis for evaluability was
done on the cohort defined by Modified-Intent-to-Treat, which reassigned
one patient who inadvertently received amoxicillin/clavulanate instead of
levofloxacin. The demographic and baseline characteristics of the
subjects included in the clinically evaluable group were comparable to the
previously described modified intent-to-treat analysis group with respect
to age, sex, racial composition, and other baseline characteristics. There
were no statistically significant differences (p®0.27) found between the
treatment groups for the variables tested (i.e., age, sex, race).

Table 12.1.3A
Primary Reasocns for Clinical Nonevaluability:
Modified Intent-to-Treat Subjects (Study MR92-040)*

Reasons Levofloxacin (N=306} Amoxicillin/Clavulanate (N=300)
Inappropriate Posttherapy Evaluation Date 17 14

Unevaluable for Safety 9 7

Insufficient Course of Therapy 8 15

No Posttherapy Evaluation 4 1

Clinical Diagnosis Unconfirmed 1 2

Effective Concomitant Therapy 0 1

Other Protocol Violation 0 1b

Total Unevaluable For Efficacy 39 (12.7%) 41 (13.3%)

Subjects counted only once.

b Subject ‘ noncompliance with dosing instructions.

2 Adopted from Table 8, page 35, Vol.1.154.
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Demographic and Baseline Characteristics: —
Clinically Evaluable Subjects (Study MR92-040)

Levofloxacin (N=267 Amexiciliin/Clavulanate (N«268)
No. ) No. (%)
Sex Men 83 {37.1) 96 (35.8)
Women 168 (62.9) 172 (64.2)
Race Caucasian 199 (74.5) 208 (77.6)
Black 37 (13.9) 35 (13.1)
Oriental 3 {1.1) 1 {(0.4)
Hispanic 26 (9.7) 23 (8.6)
Other 2 {0.7) 1 (0.4)
Age (Years) <45 187 (70.0) 196 (73.1)
46-64 63 (23.6) 64 (23.9)
>€S 17 (6.4) 8 (3.0)
N 267 268
MeantSD 39.5+14.1 38.3:12.4
Range 18-85 18-84
Weight (1b) N 263 263
MeansSD 174.0443.0 166.5+40.4
Range 100-350 96-350
Missing 4 s
Height (in) N 263 266
MeantSD €6.5+4 66.613.9
Range 57-76 56-76
Missing 4 2

NOTE: Values represent numbers of subjects except as otherwise indicated.

12.1.4. Extent of Exposure.

The mean duration of therapy was 13 days for levofloxacin-treated subjects
and 12 days for amoxicillin/ clavulanate-treated subjects; the medians
were 14 and 12, respectively. At the time of admission there were no
subjects who were believed to have renal impairment, and no adjustment in
dosage was made for this reason. Three subjects required dosage
adjustments due to subject dosing errors. Two levofloxacin-treated
subjects took levofloxacin b.i.d. before the dosage was
adjusted to once a day. One amoxicillin/clavulanate-treated subject
mistakenly took study drug gl2h on two separate occasions before the
dosage was adjusted to g8h.
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940
- : Table 12.4
Extent of Exposure: i
Modified Intent-to-treat Cohort (Protocol M92-04 0)
Lev dfioxacin AmoxiciliClavulanate
Extent of Exposure (IN=306) (N=308)
- -

Uniknown 12 7
1 2 2
2 4 1
3 0 6
4 2 4
5 1 3
6 1 1
7 4 0
8 0 1
9 1 1
10 66 66
" 7 58
12 9 9
13 6 8
14 164 57
15 16 68
16 1 12
17 0 1
i8 1 1
18 1 1
21 [ 0
22 2 1
23 0 1
Mean:SD 13.0:30 120231
Median 14 12

Nurnber of Doses
Total with Dosing information 284 301 .
Total Uniknown Dosing information 12 8
MeantSD 127230 34.6188
Median 14 36
Range -2 1-63

NOTE: Levofloxacin had a q24h dosing sthedule and amaxicilin‘clavulanate had aﬁﬁt
dosing schedule. The total planned duration of therapy was 1010 14 days for both
{reatment groups.

* Days on therapy was defined as (las! day - first day +1).

945 12.1.5. Compliance:
Subjects were to receive either one 500-mg levofloxacin tablet once daily
or one amoxicillin/clavulanate tablet containing 500 mg amoxicillin and
125 mg clavulanate every eight hours. The total planned duration of
therapy for both treatment groups was 10 to 14 days, but therapy could be
950 extended at the discretion of the investigator if indicated. A minimum of
seven days of therapy was required for subjects to be considered
clinically evaluable; subjects who had failed clinically (in the judgment
of the investigator) and had taken more than 48 hours of study drug were
_ not classified as unevaluable due to insufficient course of therapy. One
958 amoxicillin/clavulanate-treated subject “ did not comply with the
dosing regimen (i.e., took only 12 tablets over an eight-day period)and
was, therefore, discontinued from the study. Most subjects took the study
medication according to the regimen assigned.
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12.1.6. Concomitant Therapies:
Comparable percentages of subjects in the modified intent-to-treat groups
for levofloxacin and amoxicillin/clavulanate treatment took concomitant
therapies.

12.1.7. Protocol Variations o

There were no significant protocol variations reported during the study
except for the drug dispensing and dosing errors previously described
including one subject Wi} in the amoxicillin/clavulanate group who was
discontinued for failure to comply with the dosing schedule. One subject
(415) in the levofloxacin group was discontinued from the study because it
was determined after the subject was admitted that she might possibly have
had a history of seizure disorders.

12.2. Efficacy Results as per Sponsor:

This section of the report focuses primarily on results of the primary efficacy
analyses of clinical response, based on the group of subjects evaluable for
clinical efficacy. The results from the modified intent-to-treat and intent-to-
treat groups were generally consistent with those from the clinically
evaluable group and are provided as attachments in the Supporting Data section
at the end of the text, with a brief description in this section for selected
variables.

12.2.1. Clinical Response to Treatment
12.2.1.2. Clinical Response Rating at Posttherapy Evaluation

(Two to Five Days After Completion of Therapy)

The clinical response to therapy for subjects who were clinically evaluable is
summarized by treatment group and study center in Table 12.2.1. below. Among
clinically evaluable subjects in the levofloxacin treatment group, 58.4% were
cured and 30.0% were improved, compared with 58.6% and 28.7% in the
amoxicillin/clavulanate treatment group. Thirty-one (11.6%) subjects in the
levofloxacin treatment group and 34 {(12.7%) subjects in the
amoxicillin/clavulanate treatment group failed treatment. In the modified intent-
to-treat group, levofloxacin treatment resulted in 54.2% cure, 30.4% improvement,
and 11.1% failure; 4.2% of subjects could not be evaluated;
amoxicillin/clavulanate treatment resulted in 53.7% cure, 30.1% improvement, and
13.6% failure; 2.6% of subjects could not be evaluated. Similar results were
found in the intent-to-treat group.
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Table 12.2.1
Clinical Response Rates By Investigator: ;
Sponsgor’s Clinically Evaluable Subjects (Protocol M92-040)

——

Levcioaan AmoncnClavd anaw

Investigator N Cured lmgroved Faled N Cured Improved Faled

Adeigass 16 11 Ga& 3 068 2 029 3 GaG 7 383 2 (010
Applegate 3 1@m3 10333 1{B3 2 20000 O @O O (O
Brurr 5 2 «oO 300 0 @O 5 2 400 2 @00 1 (200
Cass 4 2600 2(500 0 ©O0 4 3 M0 0 0O 1 250
Cassare 15 3@@ 10667 2 033 19 5 (389 6463 2 154
Desbate 4 XM 7208 1 29 2 2 B4 4029 1 (319
Dwozack o o0 - 0 - 0 - 1 11000 0 @O O (O
Edvards 4 324 6429 5 @SD 16 6 (379 6 (318 4 (50
Felicetta 1 0 MO 11008 0 @O c 0 - o - 0o -

Fiddes 4 3IMAE 1@0 0 ©0 s T m8a tmun 1oL
Goswick 16 160000 0 ©6) O 00 18 17 (M4 1 S8 0 (00
Grossman 9 4(44Q@ 4444 1M1 8 0 (OO 7TG6I8 1 (129
Handley 13 N8 107 1 a0 12 10 833 206" 0 {00
Hurter S 5(@6? 3333 0 @O 7 6 (657 10143 0 (00
Kevanet 3 1(R3 2667 0 ©0 2 1 (500 © (0O 1 (560
Laface 12 20687 76583 3 (250 14 3 24 7500 4 288
Levine 1 1000 0 @O) O (OO 1 10000 O ©O) O (00
Lewy 3 0 @M® 31000 O (OO 3 0 @O 30000 0 (O
Mantin 1 10000 0 00 0 ©O 1 11000 0 O O (00
MeElvaine 20 17050 20100 1 (50 20 17 858 1 50 2 (00
Nechtman 16 12 (150 3088 1 (683) 18 8 (500 6 (38 2 (23
Peariman 7 3 429 2288 2 (288 6 2 (333 1087 3 (500
Pucpolo 14 1Ny o ©O 3@.9 19 11 (186 0 (0 3 (2.4
Rudoiph S 2400 2@00 1 (200 4 3 (50 0 @0 1 (250
Serith 10 490G 200 ¢ 400 12 5 4.0 6(B00 1 (83)
Stein 15 12 ©00 30 0 OO 12 6 00 4 (B3 2 67
Wanderer 17 zme 12008 30118 18 2 129 12050 2 (29
Winnead ¢ 0 - o - 0o - 2 20000 O (@O O (00
Combined 55 26413 24(43@ 5 (31 S5 31 (564 15(273 9 (164
TOTAL 267 1% (584) 60 (300) 31 (116) 268 157 (586) 77 (287) 3 {127

-

Numbers shown in parentheses are parcertages for that ostegory.

® Combined = those study centers that ervolled fever than 10 dinicaly evalusble subjects in sach veamment goup: Applate,
Brunm, Cass. Dworzack, Feliosta, Fiddes, Grassman, Hurter, Kerznee, Levine, Levy, Mardn, Peariman, Rudoiph, and
Winstead

25
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To allow for a dichotomous analysis of clinical response, the clinical response
categorigs “cured" and "improved" were combined into a single category .of
"Clinical Success". Two-sided 95% confidence intervals around the difference in
clinical success rates were calculated to evaluate therapeutic equivalence
between treatments. Among clinically evaluable subjects, levofloxacin treatment
resulted in B88.4% clinical success while amoxicillin/clavulanate treatment
resulted in 87.3% clinical success, with a 95% confidence interval of [- 6. 8, 4.6]
for the difference (amoxicillin/clavulanate minus levofloxacin) in success rates.
All of the treatment differences in this confidence interval lie below the upper
bound of 15% suggested by the FDA's Anti-Infective "Points to Consider" guideline
for establishing clinical equivalence of treatments with success rates between
80% and 89%.
Table 12.2.2.
Clinical Success Rates and Confidence Intervals at Posttherapy Evaluation
by Investigator: Sponsor‘’s Clinically Evaluable Subjects (Protocol MS2-040)

Levdhioxadin Amosic BriClavu anawe
% .

Tewestigator N Sucoess® Faiwre N Success” Fabue Inerval
Adigass 16 14 819 2 029 18 16 ©83 2 (1.3 (235, 263
Applegate 3 2 (667 1(333 2 2(100.0 0 (00 -
Bruner .5 5 (100.0 0 (0.0) s 4 (80.0 1 (200 -
Cass 4 4 (100.00 0 ©o q 3 (.0 1 (250 -
Cassane 15 13 (@867 2133 13 11 (64.6 2 (1549 (320, 279)
Deabate 34 33 9.1 1 29) k4 31 (%69 1 31) (<100, 97
Dvazack 0 0 - 0o - 1 1(100.0 0 (00 -
Edwards 14 9 643 S (357 16 12 (0 4 (25.0 (287, 412
Felicetta 1 1 (100.0 0 (0.0) 0 0 - 0 - -
Fiddes 4 (100.0 0 (00 8 8 (889 1 M) -
Goswick 16 16 (100.0 0 (0.0} 18 18 (1000 0 00 21, 31
Grossman 9 8 (€89 101 8 7 @®879 1 (1289 -
Handley 13 12 (823 100 12 12 (10000 0 00 (-11.0, 283)
Hurtes 9 S 100.0 0 {00 7 7010000 0 (00 -
Ke zrvet 3 3 100.Oy 0 (0.0 2 1 (50.0 1 (500 -
Lface 12 9 (M0 3 (2.0 14 10 M9 4 (206 {418, 347
Levine 1 1 (1000 0 (0.0) 1 101000 0 0 -
Levy 3 3 (100.0 0 (0.0) 3 3000 0 O -
Martin 1 1 (1000 0 (00 1 1000.0 0 (0O -
McElvaine 20 19 (S5O 1 650 20 18 (300 2 (100 (-2368, 138
Nedwman 16 15 (938 1 (63 16 14 (879 2 (129 (-295. 170)
Peatiman 7 5 Mg 2 (288 6 3 500 3 (500 -
Pucpolo 14 11 (786 3I@A9 14 11 186 3 g {340, 340
Rudolph - 4 (80.0 1 (20.0 4 3 Mo 1 25.0 -
Smith 10 6 (60.00 4 (40.0 12 11 (91.0 1 83 -15. T08)
Seain 15 15 (1000 0 (00 12 10 (833 2 (16N 413, 86
Waderer 17 14 (829 30178 16 14 879 2 (129 223, 326)
Winstead 0 0 - 0 - 2 201000 0 (00} -
Combined 55 S0 (90.9 S AN S5 46 (838 S (1649 (-206, 60
TOTAL 261 2% (884) 31 (11.6) 288 2M 873 M n2z2n 68 46}
* Numbers shown in paertheses are p ges for that

* Two-sided 354 corfidence interval around the difference (-noddlddwdm mirus levaflacacin) between treatmenin
dinical suocess raes (oured and improved] w ere osloulated for study centers enwolling 10 or more dinically ev dulb subjects
in sach treatment group.

* Combined = those study centers that ervolled fewer then 10 diricelly evaluable subjects in each testment group: Appimte,
Brunar, Cass, Dvorzack, Feb Fiddes, G \, Huer, Kerzner, Levine, Levy, Martin, Peariman, Ruddph, and Witead.
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Confidence intervals computed for each study center with 10 or more clinically
evaluable subjects in each treatment group and for all other centers pooled
demonstrate the consistency of results across centers. The cure rates for the
two treatment groups for all centers combined were similar (58.4% for
levofloxacin, 58.6% for amoxicillin/clavulanate), with a 95% confidence interval
on the difference in cure rates of [-8.4, 8.7]. Differences between treatment
groups in cure rates with associated 95% confidence intervals are plotted by
study center and analysis group. Similar results were generally observed in the
two treatment groups across study centers and analysis groups. The results
observed for the evaluable subject group that indicate equivalence between
treatment groups were also observed across various sex, age, and race subgroups.
In the modified intent-to-treat group, the clinical success rates for
levofloxacin and amoxicillin/clavulanate were B84.6% and 83.8%, respectively. To
evaluate consistency across all analysis groups in clinical success rates, 95%
confidence intervals for the difference in success rates are provided and
presented graphically. The individual confidence intervals for all of the
analysis groups are centered below zero and are consistent with therapeutic
equivalence of the two treatments regarding clinical success rates.

12.2.1.3. Clinical Response Rating at Poststudy Evaluation (28 to

32 Days After Completion of Therapy)

Clinical response rates at the poststudy evaluation are summarized and cross-
tabulated against clinical response rates at the posttherapy visit in Table
12.2.3 for clinically evaluable subjects who had a poststudy evaluation
performed. (Thirty-one subjects in the levofloxacin group and 34 subjects in the
amoxicillin/clavulanate group had failed at the posttherapy evaluation and were
not included in this analysis; an additional three subjects in each group did not
have poststudy evaluations performed). Of 233 levofloxacin-treated subjects who
were cured or improved at the posttherapy evaluation and had poststudy
evaluations done approximately four weeks later, only five had relapsed by the
time of the poststudy evaluation, including two (1.3%) of the 154 who had been
cured and three (3.8%) of the 79 who had improved. Among amoxicillin/clavulanate-
treated subjects, the relapse rates were 1.9% and 7.9%, respectively, for
subjects who were cured or improved at posttherapy.

Table 12.2.3
Clinical Response Rate at Poststudy Evaluation:
Sponsor’s Clinically Evaluable Subjects (Protocol M92-040)

Lewofbxacin Amoxicilin/Clavulanate
Change from Admission —IN=pE2* _(N=262)°
to Posttherapy No. (%) No. (%)
Resolved 94 (35.9%) 93 {36.5%)
improved 121 {46.2%) 122 (46.6%)
Worsened 31 {11.8%) 28 {10.7%)
No Change 16 {6.1%) 19 {7.3%)

* All subjects had abnormal radiographtc findings at admission.
® Five subjects in the levofloxacin group and six subjects in the
amoxicillintlavulanate group did not have a posttherpy radiographic examination.
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12.1.4. Clinical S8igns and Symptoms

The proportions of clinically evaluable subjects with resolution of each cl:.nlcal
sign and symptom of sinusitis based on the posttherapy examination are presented
in Table 12.2.4. For both the levofloxacin and amoxicillin/clavulanate treatment
groups, there was clearing of one or more individual symptoms from admission to
posttherapy in approximately 80% or more of the subjects.

Table 12.2.4.
Resolution of Clinical signs and Symptoms at Posttherapy Evaluation:
Sponsor’s Clinically Evaluable Patients (Protocol M92-040)

Aroxtillin/
Lewfbxacin Clavulanate
Signs & Sympoms Resolved® % Resolved® %
Facial Pain 208243 (85.6) 202243 { 83.1)
Headache 195234 (63.3) 192836 {61.4)
Fever 70/76 (1) 74/ 74 {100.0)
Purulent Nasal Discharge 203249 (81.5) 199249 {79.9)
Malar Tendemess 167179 {90.3) 163H83 {89.1)

* Sign/symptom present at admission and absent at posttherapy evaluation
® Denominator represents number of subjects with that sign or symptom at admission.

12.2.1.5. Radiographic Findings

The proportions of clinically evaluable subjects with resolution, improvement,
worsening of, or no change in abnormal admission radiographic findings at the
posttherapy evaluation are presented in Table 12.2.5. Of 262 clinically evaluable
levofloxacin-treated subjects with abnormal admission radiographic findings who
underwent posttherapy radiographic examination, 215 (82.1%) showed either
resolution (35.9%) or improvement (46.2%); similarly, of 262 clinically evaluable
amoxicillin/clavulanate-treated subjects, 215 (82.1%) showed either resolution
(35.5%) or improvement (46.6%).

Table 12.2.5
Summary of Radiographic Findings at Posttherapy Evaluation:
Sponsor’s Clinically Evaluable Subjects (Protocol M92-040)

Levotloxacin Amoxicillin/Clavuianate
Change trom Admission __IN=282Y ({N=262F
to Posttherapy No. (%) No. (%)
Resolved 94 (35.8%) 93 (35.5%)
Improved 121 (46.2%) 122 (46.6%)
Worsened 31 (11.8%) 28 (10.7%)
No Change 16 (6.1%) 19 (7.3%)

* All subjects had abnormal radiographic tindings at admission.
b Five subjects in the levotioxacin group and six subjects in the
amoxidillin/clavulanate group did not have a posttherapy radiographic examination.
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12.2.6. Microbiologic Results for Subjects Who Failed Therapy
Cultures™were obtained from four of the 65 clinically evaluable subjects who
failed therapy (two levofloxacin-treated and two amoxicillin/clavulanite-treated
subjects) . Cultures from three subjects did not produce any pathogen growth;
culture from the fourth (amoxicillin/clavulanate-treated) subject yielded
Haemophilus aphrophilus, Eikenella corrodens, and Streptococcus millerji, all of
which were susceptible to both levofloxacin and amoxicillin/clavulanate.

12.3. Sponsor’s Summary of Efficacy Results

The objective of this study was to compare the safety and therapeutic efficacy
of 500 mg levofloxacin administered orally once daily for 10 to 14 days with that
of 500 mg amoxicillin/125 mg clavulanate administered orally thrice daily for 10
to 14 days in the treatment of acute bacterial sinusitis. Clinical response to
treatment (evaluated by the investigator two to five days posttherapy as cured,
improved, failed, or unable to evaluate based on clinical signs and symptoms and
radiographic findings) was the primary efficacy variable and was based primarily
on the group of subjectsevaluable for clinical efficacy. In all analysis groups
examined, levofloxacin was found to be both effective and safe in the treatment
of acute bacterial sinusitis.

The results obtained in this study for the levofloxacin and amoxicillin/
clavulanate groups are valid for comparison for several reasons. The two
treatment groups were determined by randomization and were comparable with
respect to demographics and other admission characteristics, premature
discontinuation rates, extent of exposure, concomitant medications, enrollment
at study centers, reasons for exclusion, and clinical signs and symptoms. Given
the similar composition of the two groups, any differences or similarities in
clinical response or adverse event profiles can be attributed to the individual
drugs. Levofloxacin treatment provided comparable clinical responses to those

observed with amoxicillin/clavulanate. When the clinical response categories of
“cured" and "improved" were combined into a single category of "Clinical
Success", levofloxacin treatment resulted in 88.4% clinical success for
clinically evaluable subjects, while amoxicillin/clavulanate treatment resulted
in 87.3% clinical success. The 95% confidence interval of [-6.8, 4.6] for the
difference (amoxiciliin/clavulanate minus levofloxacin) in clinical success rates
supports therapeutic equivalence between the two treatments. Both treatment
groups also had similar percentages (approximately 80% or more) of subjects
experiencing resolution of one or more of the clinical signs and symptoms of
sinusitis: facial pain, headache, fever, purulent nasal discharge, and malar
tenderness. Similar low percentages of the subjects rated Ycured" or “improved®
at posttherapy had relapsed within 28 to 32 days after the termination of
therapy; 2.1% and 3.9% of the total "cured” and "improved" subjects underwent
relapse in the Ilevofloxacin and amoxicillin/clavuanate treatment groups,
respectively.

Levofloxacin was safe, well-tolerated, and effective in the treatment of subjects
with acute bacterial sinusitis. The clinical regponses in the levofloxacin
treatment group were therapeutically equivalent to those observed in the
amoxicillin/clavulanate treatment group. These data support the efficacy of
levofloxacin for acute bacterial sinusitis.
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13. Efficacy as per Medical Officer:

13.1. FDPA Evaluable Patient Population -
Of the intent-to-treat cohort of 615 patients , the medical officer deemed 529
patients (86% or 529/615) clinically evaluable: 263 in the levofloxacin arm and
266 in the amoxicillin arm. Of the 14% (86/615) that were clinically
unevaluable, the medical officer concurred with the sponsor’s assessment of
unevaluable in 57% (49/86) of cases. In 43% (37/86) of the cases the medical
officer felt that patients deemed clinically evaluable by the sponsor were not
evaluable according the the FDA evalaubility criteria: these are summarized in
Table 13.1.A and Table 13.1.B, below. The reasons for nonevaluability for the
entire cohort of FDA Nonevalauble Patients is summarized in Table 13.2.A and
Table 13.2.B, located in the in the following Section 13.2.

Table 13.1.A
FDA Clinically Evaluable Patients:
Subgroups of Sponsor’s Intent-to-treat Cohort (Protocol M92-040)

Intent-to-treat Cohort

N (%)
615 (100%)
Levofloxacin 306/615 (49.8%)
Amoxicillin/clavulanate 305/615 (50.2%)
FDA Clinically Evaluable FDA Clinically Unevaluable
529 86
529/615 (86%) 86/615 (14%)
Levofloxacin Amoxicillin/ Levofloxacin Amoxicillin/
clavulanate clavulanate
263 266 43 43
263/529 (49.7%) 266/529 (50.3%) 43/86 (50%) 43/86 (50%)
263/615 (42.8%) 266/615 (43.2%) 43/615 (7%) 43/615 (7%)
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Table 13.1.B

Demographic and Baseline Characteristics:

FDA Clinically Evaluable Cohorts (Protocol M92-040)

FDA Clinically Evaluable Patients N (%)

ALL Levofloxacin Amoxicillin/clavulanate
N (%) N (%) N (%)

TOTAL 529 263/529 (50%) 266/529 (50%)
Sex

M 196/529 (37%) 98/263 (37%) 98/266 {(37%)

F 333/529 {63%) 165/263 (63%) 168/266 (63%)
Race

Caucasian 396/529 {(75%) 196/263 (75%) 200/266 (75%)

Black 73/529 (15%) 34/263 (13%) 39/266 (15%)

Hispanic 54/529 {10%) 29/263 {(11%) 25/266 {9%)

Asian 4/529 (<1%) 3/263 (1%) 1/266 {<1¥%)

Other 2/529 (<1%) 1/263 {<1%) 1/266 (<1%)

Age (yrs)

<45 379/529 {(72%) 185/263 (70%) 194/266 (73%)

46-64 124/529 (23%) 61/263 (23%) 63/266 (24%)

265 26/529 (5%) 17/263 (6%) 9/266 (3%)
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13.2. Reasons For Nonevaluabilty. FDA Evaluable Patient Populatn.on

——

Table 13.2.A
Reasons for Nonevaluability:

Patients Evaluable by Sponsor but Nonevaluable by FDA

(Protocol M92-040)

Reason for Nonevaluability Levo Amox/clax Total
Subgroups of reascns for Nonevaluability
Protocol violation H 11 1¢
History of Chronic Sinusitis/Acute Exacerbation of Chronic Sinusitis s 10 15
History of Seizure Disorder 0 1 1
Exceeded 14 days of therapy: unevaluable as clinical cure 4 2 €
Insufficient therapy 1 0 1
Concomitant Antimicrobial 2 2 4
Inadequate Clinical Evaluation: No End-of-study (EOS) visit 4 2 6
TOTAL Reasong#++ 16 17 33
TOTAL Patients 14 17 31

+++ patient WP was unevaluable because of both a history of Chronic sinusitis and concomitant

antimicrobials.
no EOS visit.
Table 13.2.B.

Reasona for Nonevaluability: FDA Nonevaluable Patients (ALL)

Patient ‘was unevaluable because of an extended course of antimicrobials and

(Protocol M92-040)
Reason for Nonevaluability Lavo Amox/clav Total
Subgroups of reasons for Nonevaluability
Insufficient Course of therxapy 9 10 19
Clinical Diagnosis Unconfirmed (] 1 1
Protocol violation 6 12 18
History of Chronic Sinusitis/Acute Exacerbation of Chronic Sinusitis* 6 10 16
History of Seizure Disorder 0 1 1
Other [¢] 1 1
Exceeded 14 days of therapy 4 2 6
Effective Concomitant Antimicrobial 2 3 5
Inappropriate clinical evaluation 7 4 11
Inadequate Clinical Evaluation 17 11 28
No End-of-study evaluation/Lost-to-follow-up 17 10 27
Equivocal clinical data*+* 0 1 1
TOTAL Reasona*++ 45 43 88
TOTAL Patients 43 43 86

* Patient P was considered clinically unevaluable by the sponsor because of an inappropriate EOT

evaluation date, but the medical officer felt that his patient, who had a history of sinus
surgery, had symptomatology suggestive of chronic, rather than acute, sinusitis

*+ Ppatient

was considered clinically unevaluable by the sponsor because of an inappropriate

EOT evaluation date, but the medical officer considered this patient clinically unevaluable

at the EOS visit because of contradictory data
- without confirmatory X-ray evidence)

(symptoms of subacute/chronic sinusitis

«++ patient YR was unevaluable because of both a history of chronic sinusitis and the use of

concomitant antimicrobials. Patient
antimicrobial and absense of EOS visit

was unevaluable because of an extended course of
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13.3. Clinical Efficacy: FDA Evaluable Patient Cohort

The overall efficacy rate and efficacy rates by investigator were calculated for
the cohort of FDA evaluable patients, and these are summarized in Table 13.3.A,
below. The overall cure rate was 79% (209/263) for levofloxacin and 74%
(197/266) for amoxicillin/clavulanate, with 95% confidence interval around the
difference being (-13.0 to 2.2). Thus, the efficacy rates for the two treatments
were statistically equivalent. The 95% confidence intervals around the
difference between treatment arms overlapped zero when calculted for each
investigative site, indicating that no one site biased the overall efficacy
result.

Table 13.3.A
Poststudy Clinical Cure Rates and Confidence Intervals By Investigator:
FDA Clinically Evaluable Subjects (Protocol M92-040)

Levofloxacin Amoxicillin/
) Clavulanate
Investigatox 95% Confidence Interval®
N Cure* N Cure*
Adelglass 15 12 (80} 18 11 {61) (-85.3, 17.5)
Applegate 3 1 (33) 2 1 (50) -
Bruner 4 3 {75) 5 4 (80) -
Cass 5 s (100) 4 3 (75) -
Cassone 13 9 (69) 13 B (62) (-51.8, 36.5)
Deabate 33 32 (97) 32 30 (94) (-16.5, 10.1)
Dworzack 0 0 (-) 1 1 (100) -
Edwards 14 7 (50) 1s 12 (80} (-10.0, 70.0)
Felicetta 1 1 (100} 1 0 (0) -
Fiddes 7 7 (100) 11 9 (82) -
Goswick 16 16 (100) 18 17 (94) (-22.0, 10.9)
Grossman 7 3 (43) 7 2 (29) -
Handley 13 10 (77) 12 12 (100) (-7.8, 54.0)
Hunter 9 9 (100) 8 7 (88) -
Kerzner 3 1 (33) 2 1 (50) -
LaForce 10 7 (70) 13 9 (69) (-47.5, 46.0)
Levine 0 0 (-) 1 1 {100) -
Levy 3 3 (100} 2 2 (100) -
Martin 1 0 (0) 1 o (0) -
McElvaine 21 20 (95) 20 16 (80) (-39.9, 9.4)
Nechtman 18 15 (83) 14 9 (64) (-55.8, 17.7)
Pearlman 3 2 (67) 4 0 (0) -
Puopolo 15 11(73) 16 10 (63) (-49.9, 28.2)
Rudolph 5 4 (80) k! 1 (33) -
Smith 10 S (s0) 10 9 (90) (-6.1, 86.1)
Stein 16 . 15 (94) - 1s 11 (73) (-52.2, 11.4)
Wanderer 18 11 (61) 16 9 (56) (-43.9, 34.2)
Winstead 0 0 (-) 2 2 (100) -
Total< 263 209 (79) 266 197 (74) (-13.0, 2.2)

S Poststudy clinical outcome is defined by the reviewing medical officer as either cure or

failure (i.e., no improvement category is used). Numbers shown in parentheses are
percentages for that category.

b Two-sided confidence interval for the difference (amoxicillin/clavulanate minus levofloxacin)
in poststudy clinical cure rate. This was calculated for investigators enrclling 10 or
more clinically evaluable subjects in each treatment group.
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Two patients with equivocal data were removed from the evaluable patient cohort.
patient. @il was considered clinically unevaluable by the sponsor because of an
inappropriate EOT evaluation date, but the medical officer felt that this
patient, who had a history of sinus surgery, had symptomatology suggestive of
chronic, rather than acute, sinusitis. Patientl'..' was considered clinically
unevaluable by the sponsor because of an inappropriate EOT evaluation date, but
the medical officer considered this patient clinically unevaluable at the EOS
visit because of symptoms of subacute/ chronic sinusitis (congestion/purulent
discharge) with sinus X-rays without evidence of sinusitis. @Mf would be added
to the levofloxacin are as a cure, and patient il would be added to the
amoxicillin/clavulanate arm as a failure. thus, addition of these two patients
to the evaluable patient cohort would have only served to improve the efficacy
of levofloxacin compared to amoxicillin/clavulanate. The evaluable patient
cohort used by the medical officer afforded a more conservative analysis of
efficacy.

It is of note that these overall cure rates do not take into account the
proportion of patients who had persistent PND at EOS evaluation, and thus may
represent a population of patients that had failed treatment, and, therefore,
might influence overall outcome. An analysis was done to (1) calculate a “worst
case” scenario, in which all of the cases of PND were counted as clinical
failures, and (2) investigate the proportion of patients who had a pre-existing
history of allergic rhinitis, and thus in whom the persistent postnasal drip
could be reasonably attributed to the underlying disorder of allergic rhinitis
and not to progression to subacute/chronic sinusitis and (3) investigate the
scenario under which only those patients with PND without a baseline history of
allergic rhinitis were counted as clinical failures.

Table 13.3.B

Analysis of the relationship between baseline allergic rhinitis and
persistent postnasal drip at post-study evaluation in patients treated for
acute bacterial sinusitis: FDA evaluable patients (Protocol MS$2-040)

residual PND without other major symptoms of sinusitis at the EOS evaluation
(patients with PNDin the setting of other major symptoms of acute sinusitis were
not included in this subgroup, but were counted as clinical failures). When the
analysis was done by treatment arm, 22/263 (8.4%) in the 1levofloxacin arm and

No PND PND TOTAL | NO PND PND TOTAL | NO PND PND TOTAL
Allergic | 66 10 76 31 7 38 35 3 38
Rhinitis | 66/76 87% | 10/44 9% 31/38 82% | 7/22 32% 35/38 92% 3/22 14%
10/76 13% 7/38 18% 3/38 8%

No 0 34 34 0 15 15 o 19 15
Allergic 34/44 77% 15/22 68% 19/22 B6%
Rhinitis .

Total €6 44 110 31 22 s3 35 22 53

Thus, of all evaluable patients (combined treatment arms) 44/529 (8.3%) had
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22/266 (8.3%) in the amoxicillin/clavulanate arm had isolated PND at the time of
EOS evaluation, and thus may have represented treatment failures.

Using the worse case scenario, in which all of the 44 patients with PND at post-
study evaluation are counted as clinical failures, regardless of a history of
pre-existing allergic rhinitis at the time of admission, the cure rate for the
levofloxacin arm would be 71% (187/263) and for the amoxicillin/clawilanate arm
would be 66% (175/266). The 95% confidence interval around the difference
between these two cure rates is (-3.0 to 13.6).Thus, even in this theoretical
worse case scenario, levofloxacin meets DAIDP standards for therapeutic
equivalence to amoxicillin/clavulanate.

Of the 22 patients in the levofloxacin arm with PND, 7/22 (32%) had a history if
allergic rhinitis (AR), and, thus, the PND could be attributed to the underlying
AR. Of the patients in the amoxicillin/clavulanate arm with PND, 3/22 (14%) had
a history if allergic rhinitis, and thus the PND could be attributed to the
underlying AR. Thus, 68% (15/22) of patients with PND in the levofloxacin arm
and 86% (19/22) of patients with PND in the amoxicillin/clavulanate arm had no
underlying disorder to which the PND could be attributed and thus,
hypothetically, may have represented treatment failures. Thus, if these
hypothetical failures were subtracted from their respective treatment arms, the
theoretical overall cure rate for the levofloxacin arm would be 74% (194/263) and
that for the amoxicillin/clavulanate arm would be 67% (178/266). Thus, if the
patients who had residual PND at EOS evaluation are counted as clinical failures,
it only increases the relative cure rate of levofloxacin in comparison to
amoxicillin/clavulanate.




1285

1290

1295

1300

th

1310

36

14. Safety Evaluation as per Sponsor:

14.1. Data Set Analyzed

A subject was included in the safety summaries if he/she received study.drug and
any postadmission data were available. Subjects were classified according to the
drug that was received. Five hundred ninety-nine (97.4%) of 615 subjects enrolled
were evaluated for safety. Of the 599 subjects, 297 received levofloxacin and 302
received amoxicillin/clavulanate. Sixteen subjects (nine in the levofloxacin
treatment group and seven in the amoxicillin/clavulanate treatment group) were
lost to follow-up with no safety information and, therefore, excluded from the
safety analysis.

14.2. Overview of Safety Data

The most frequently reported adverse events in both treatment groups occurred in
the gastrointestinal (GI) and central and peripheral nervous systems and
consisted primarily of nausea, diarrhea, and headache. The incidence of GI-
related adverse events was greater in the amoxicillin/clavulanate group (31.8%)
than in the levofloxacin group (15.8%), with the difference being statistically
significant. The most common adverse event, diarrhea, was reported by 19.9% of
amoxicillin/clavulanate-treated subjects, compared with 6.4% of levofloxacin-
treated subjects. Adverse events in the other body systems occurred in fewer than
10% of subjects and were comparable between the two treatment groups, except for
a statistically significant difference in psychiatric disorders (4.0% in the
levofloxacin group versus 1.0% in the amoxicillin/clavulanate group). Psychiatric
events in the levofloxacin group consisted primarily of insomnia (2.4% of
subjects) .The most frequently reported adverse events were nausea, diarrhea, and
headache; nausea and headache were reported by similar percentages of subjects
in each treatment group (6.7% and 6.1%, for levofloxacin and 6.6% and 6.0%, for
amoxicillin/clavulanate). In contrast, diarrhea was reported more frequently in
the amoxicillin/clavulanate group (19.9%) compared to the levofloxacin group
{6.4%) .

Table 14.2.1
Incidence of Frequently Reported (22%) Adverse Events:
Subjects Evaluable for Safety (Protocol M92-040)

Levlouan © AmowidlnClardanate
(N=297) (N=302)

Body SystemPrimay Term No. (V4] No. )
All Body Systems 114 (36.9 146 498.3
Gastrointestina System Uisosdess

Naxea 20 6.7 20 (6.6)

Diacthea 19 ®4 60 39

Abdaminal Pain 6 20) 13 4.3

Oyspepsia 4 1.3} 8 {2.6)

Vomiing 3 (1.0) 9 G0

Flahisnes 2 @7 ] an
Centrd & Pecipher al Nervous

System Disorders

Headache 18 6.1} 18 6.0)

Dizziness 4 1.3 8 2.6)
Psychiatric Disorders

Insomnia 7 (2.4) 4] 0.0
Female Reproductive Disorders

Vagriis 2 air " s
Resistance Mechanism Disotdecs —-

Genital Mondiasis 3 1.0) 12 (4.0)

* Primaty term reported by22.07 o subjects in ether reatment groun
* Percentages ca adated from the total number of w amen in each teament gowp. The 1otal number d women
who received levollonacin was 185 and he total number of w omen who received amoxicllinid avulanate was 194,
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Twenty-two (7.4%) levofloxacin-treated subjects and 64 (21.2%)
amoxicillin/clavulanate-treated subjects had adverse events considered by the
investigator to be probably or definitely drug-related. Of the nine subjects with
marked drug-related adverse events, three were in the levofloxacin group and six
were in the amoxicillin/clavulanate group. Twenty-seven gsubjects discontinued
study drug due to adverse events, 11 (3.7%) of 297 subjects evaluable for safety
in the levofloxacin group and 16 (5.3%) of 302 subjects evaluable for Safety in
the amoxicillin/clavulanate group. In the levofloxacin group, the subjects who
discontinued due to adverse events included four subjects with urticaria, rash,
or pruritus, four subjects with GI-related adverse events, one subject with both
skin- and GI-related adverse events, and one subject each with asthenia/dizziness
and influenza-like symptoms. In the amoxicillin/clavulanate group, all adverse
event discontinuations were due to GI-related complaints except one case
(fatigue) . There were two serious or potentially serious adverse events reported,
chest pain (two occurrences in one subject) and anemia; both adverse events
occurred in levofloxacin-treated subjects within the first week after therapy was
completed and neither was considered by the investigator to be related to study
drug administration. No deaths occurred during the study. Clinically significant
treatment-emergent changes in clinical laboratory tests, physical examinations,
and vital signs occurred infrequently and were comparable across treatment
groups.

One hundred fourteen (38.4%) of 297 subjects evaluated for safety in the
levofloxacin treatment group and 146 (48.3%) of 302 safety-evaluable subjects in
the amoxicillin/clavulanate treatment group reported at least one treatment-
emergent adverse event during the study, including events considered by the
investigator as related or unrelated to study drug. This difference between
treatments in the overall rate of adverse events was statistically significant
(i.e., the 95% confidence interval does not include zero). Body systems with the
highest reported incidence of adverse events were the gastrointestinal (GI)
gsystem and the central and peripheral nervous system. The incidence of GI-related
adverse events was greater in the amoxicillin/clavulanate group (31.8%) than in
the levofloxacin group (15.8%), with the difference being statistically
significant (95% confidence interval is [9.1, 22.8]). Adverse events in the other
body systems occurred in fewer than 10% of subjects and were comparable between
the two treatment groups, except for a statistically significant difference in
psychiatric disorders (4.0% in the 1levofloxacin group vs. 1.0% in the
amoxicillin/clavulanate group). Psychiatric events in the levofloxacin group
consisted primarily of insomnia (2.4% of subjects) in addition to isolated
reports of agitation, anxiety, nervousness, sleep disorder, and somnolence.
Although the differences were not statistically significant, the incidence of
female reproductive disorders (primarily vaginitis) and resistance mechanism
disorders (primarily genital moniliasis) appeared to be greater in the
amoxicillin/clavulanate group than in the levofloxacin group.



(— Table 14.2.2.
Incidence of Adverse Events Summarized by Body System:

1360 Subjects Evaluable for Safety (Protocol M$S2-040)
Amosidllind
Levdioedn Clavdanate
1365 (N=297} [N=302)
95/ Confiderce

Body System N ) N ) Inwsval
Gastontestiral System Disorders 47 (58 % (3.8 81, 228)
Cenural & Petipher d Nervous System Disades 2 [@4) 25 ©3 36, 53
Skin and Appendages Disordets 13 K4 1 @36 40, 28§
Respr story System Disorders 13 @9 15 (0 30, 4.1}
Body as & Whole-General Disorders 13 @4 10 @3 43 22
Psychiatric Disarde's 12 40 3 00 (87, 04)
Resistance Medhanism Disorders T 24 15 (80} 06, 58
Reproductive, Female Disorders 4 22r 12 ®.2r 02, 83
Hearing and Vesibua Disades 3 NO 6 {20 11, 3
Musouloskeletal System Disorders 2 @M 3 o -3 19
Metabolic and Nuritional Disorders 2 07 1 1093 1.6, 1.0
Cardiovascular, General Disarders 2 (0.7 1 03 1.6, 10
Vasoud & {Exvaca diac) Disorders 2 ©n 1 03 1.6, 10
\isien Disorders 1 03 2 <10, 18
Pled Blood Cell Disarders 1 03 0 @O -1.2. 0%
White Cell snd RES Disorders 1 03 0 00 1.2, 09
Urinary Syswm Disades 1 103 3 Nno s, 2M
Applicaton Siwe Disorders 1 03 1 03 11, 1)
Heart Rate and Fhythen Disarders 0 O 1 [©3 @as, 11
Total VWith Adverse Events (24 114 (384) 146 (483 s 180
RES = Retiodoendathelial system.

* Two-sided corfidence interval around the diference (amoadd in'd axd anate minus levoflonadn) in indidence of

adverse svents.

® Peccentages caosated from the totd number of wamen in each trearment gouwp. The total number of women
who received levoll onacin was 185 and the 1otal rimber of w amen who received amoricillindd swi anste vas 194




1370

1375

1380

1385

1390

39

14.3. Adverse Events of Marked Severity

The majority of adverse events were assessed as mild or moderate in severity.
Seven subjects in the levofloxacin treatment group reported one or more adverse
events of marked severity, including three subjects in whom the adverse event (s)
(abdominal pain and diarrhea; constipation; and urticaria) were considered by the
investigator to be probably related to study therapy. Fifteen subjects in the
amoxicillin/clavulanate treatment group reported adverse events ‘of marked
severity, including six with GI-related symptoms (e.g., abdominal pain, nausea,
or diarrhea) considered probably or definitely related to study drug. Ten of the
22 subjects with marked adverse events (four levofloxacin-treated and six
amoxicillin/clavulanate-treated subjects) discontinued study drug treatment due
to adverse events.

Table 14.3.1.
Subjects with Adverse Events of Marked Severity:
Subjects Evaluable for Safety (Protocol MS2-040)

Subjmet Adverme Event Reltonship To
Number Age Sex (Primary Tarm) Study Drug
Levdficzadcia
<] F Constpation Pobabie
insomnia. Remow
32 F Abdominal Pain Probabie
Diarhea Pobadle
21 F Urdcaria Pobabk
21 F Influea-Lie Sympuoms None
54 F Vein Pain None
29 F Headache Remow
46 F Makive None
AmaxiclEn/Claveloncte
82 F Vomiing None
45 L] Rhinkis Possible
Dry Skin Possible
4 L] Asthmx Remow
Headache Nona
27 F Abdominal Pain Probable
44 F Diarrhaa Pobable
Nausaa Pobabe
Vomiting Pobabie
38 F Headecha Remow
29 ] Pssudomambrnous Colitis Pobabe
62 F Nausea Probable
20 F Nausas Pobable
Prurkus Pobable
Vomiing Pobable
23 ] Pharynghis Remow
61 L] Tooth Disorder None
25 F Gasvosmarkis None
3 F Abdominal Pain Possible
20 F Dysmerorhaa None
7 F Abdominal Pain Dafinke
Diarhea Definie
Flatulenoa Dafinie
$ Subjact discontinued dus © conspaton. (see Table 19)
* Subject discon¥nued swudy drug due 10 the ach event(s) lswad.
(See Table 19)
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A smaller percentage of subjects in the levofloxacin treatment group (7.4%)than
in the amoxicillin/clavulanate treatment group (21.2%) had adverse events
considered by the investigator to be drug-related, i.e., probably or dWefinitely
related to study drug. Drug-related adverse events reported by 21.0% of
levofloxacin-treated subjects were nausea (1.7%), diarrhea (1.3%), vaginitis
(1.1%), and abdominal pain (1.0%). Drug-related adverse events reported-by 31.0%
of amoxicillin/clavulanate-treated subjects were diarrhea (11.6%), vaginitis
(4.1%), nausea (4.0%), genital moniliasis (3.3%), abdominal pain (1.7%), vomiting
(1.7%), and flatulence (1.3%).

Two levofloxacin-treated subjects (108 and 1113) experienced a serious adverse
event within one week after completing study therapy (anemia in one subject and
two instances of chest pain in another). Both of these adverse events resulted
in hospitalization and neither was considered by the investigator to be related
to study drug administration.

No deaths occurred during the study. Twenty-seven subjects discontinued the study
drug due to adverse events, including 11 (3.7%) of 297 subjects evaluable for
safety in the levofloxacin treatment group and 16 (5.3%) of 302 subjects
evaluable for safety in the amoxicillin/clavulanate treatment group. None of the
limiting adverse events was considered serious or potentially serious. In the
levofloxacin group, the subjects who discontinued due to adverse events included
four subjects with urticaria, rash, or pruritus, four subjects with GI-related
adverse events, one subject with both skin-and GI-related adverse events, and one
subject each with asthenia/dizziness and influenza-like symptoms. In the
amoxicillin/clavulanate group, all adverse event discontinuations were due to GI-
related complaints except one case {(fatigue).

14.4. Treatment Emergent Abnormalities in Laboratory Parameters:
Treatment emergent abnormalities in laboratory parameters will be discussed in
the comprehensive safety review.

14.5. Summary of Safety Results:

Overall, 1levofloxacin-treated subjects reported fewer adverse events than
amoxicillin/clavulanate-treated subjects; the incidence of adverse events in the
levofloxacin treatment and amoxicillin/clavulanate treatment groups was 38.4% and
48.3%, respectively. The most frequently reported adverse events were nausea,
diarrhea, and headache; nausea and headache were reported by similar percentages
of subjects in each treatment group (6.7% and 6.1% for levofloxacin and 6.6% and
6.0% for amoxicillin/clavulanate). In contrast, diarrhea was reported more
frequently in the amoxicillin/clavulanate group (19.9%) compared to the
levofloxacin group (6.4%). Vaginitis and genital moniliasis were also somewhat
more prevalent in the amoxicillin/clavulanate group than the levofloxacin group.

The majority of adverse events were assessed as mild or moderate in severity.
Seven subjects in the levofloxacin treatment group reported one or more adverse
events of marked severity, including three subjects in whom the adverse event(s)
(abdominal pain and diarrhea; constipation; and urticaria) were considered by the
investigator to be probably related to study therapy. Fifteen subjects in the
amoxicillin/clavulanate treatment group reported adverse events of marked
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severity, including six subjects with GI-related symptoms considered probably or
definitely related to study drug. A smaller percentage of subjects in the
levofloxacin treatment group (7.4%) than in the amoxicillin/clavulanate treatment
group (21.2%) had adverse events considered by the investigator to be drug-
related, i.e., probably or definitely related to study drug.

Eleven subjects in the levofloxacin group and 16 subjects in the amoxicillin/
clavulanate treatment group discontinued the study because of adverse events. In
the levofloxacin group, subjects discontinued primarily due to skin- or GI-
related adverse events. In the amoxicillin/clavulanate group, all adverse event
discontinuations were due to GI-related complaints except one case (fatigue) .

No deaths occurred during the study. There were two serious or potentially
serious adverse events reported, chest pain and anemia; both events occurred in
levofloxacin-treated subjects within the first week after therapy was complete
and neither was considered related to study drug administration.

15. Conclusions:

15.1. Protocol M92-040 has significant flaws in the protocol design

and implementation including:

15.1.1. The protocol was a completely unblinded study. This is
particularly significant in light of the fact that all of the
endpoints are clinical and, thus, subjective and subject to bias by
both (1) observer/expectation bias from the investigator and (2)
reporting/recall bias in the patient reporting the symptoms2?.

15.1.2. The windows for clinical evaluation at both the End-of-therapy and
End-of-study evaluations were inappropriate to allow for a
definitive test-of-cure evaluation from which could be derived a
stable point estimate for the clinical cure rate. Specifically, the
test-of-cure evaluation should have been conducted at a point at
which the assessment could be dichotomist into a cure/failed
category, eliminating the “clinically improved” category. In this
protocol, the EOT evaluation was conducted too early to assess a
stable cure rate and the EOS evaluation was scheduled too far out
from the end of therapy to differentiate (1) clinical failures
(early relapses) resulting from partial response to study drug or
superinfection from (2) recurrent sinusitis (late relapses) from
reinfection with the same organism or infection with another
microorganism.

15.1.3. The clinical assessment categories were inappropriate.
Specifically, the clinical assessment should have been a dichotomous
cured/failed category. Acute bacterial sinusitis is a disease that
should be fully resolved by three weeks from diagnosis, and, thus,
if the appropriate time point were used for the test-of-cure
evaluation, it should be evaluated as cured/failed. BAny residual
symptoms, though less severe than at clinical presentation and,
therefore, given the clinical categorization of “improved”, are by

22 sackett DL. Bias in Clinical Research. J Chropic Dis 32:51-63, 1979.
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strict definition a clinical failure.

15.1.4. Quantitative cultures on sinus aspirates were not included. The
absense of quantitative cultures for S. aureus limited the rigorous
assessment of this organism as a true pathogen, as opposed to merely
a contaminant, which it is well known to frequently be. This makes
accurate assessment of a microbiologic eradication rate for S.
aureus impossible, since it will not be known if the efadicated
organisms merely represented contaminants, with CFU/mL by
quantitative culture below the breakpoint for a pathogenic organism.

15.1.5. There was inadequate characterization of the microbiology of the
subjects who were considered clinical failures. Only 6% (4/65)
patients who were clinical failures at the End-of -therapy
evaluation (sponsor’s assessment) and 3.4% (4/117) of those who were
clinical failure at End-of-study evaluation (medical officer’s
assessment) had specimens taken for culture, and these were taken at
the EOT visit. (Of those considered clinical failures at the End-
of-study evaluation, 45% (53/117) were in the levoflxacin arm and
55% (64/117) were in the amoxicillin/clavulanate arm.) This does
not allow the evaluation of whether or not there was a microorganism
that was predominant in those patients who failed therapy.

An accurate assessment of the microbiology in the cohort of clinical
failures is particularly important because this study was designed
to evaluate the efficacy of a quinolone for infections due to
Streptococcus pneumoniae and Staphylococcus aureus, two
microorganisms for which there has been increasing resistance to the
quinolone class of antimicrobials, as discussed in the following
Section. Resistance to other quinolone agents by Staphylococcus
aureus has been shown to occur during therapy with these agents.
Thus, it is important to know if there was development of resistance
of this organism (and, to a lesser extent, other microorganisms) in
the course of antimicrobial treatment.

15.2. The use of a quinolone antimicrobials for infections involving
Streptococcus pneumoniae and Staphylococcus aureus may be problematic,
since resistance of these organisms to other quinolone antimicrobial
agents has been shown to occur relatively rapidly. The use of
levofloxacin for the treatment of sinusitis in the community will in
general be empiric, thus, its coverage for organisms in which there could
be pre-existing or rapid development of resistance may be suboptimal and
may not be known with great accuracy.

15.2.1. Quinoclone-resistance has been documented to occur rapidly in
Staphylococcus aureus.
Quinolone-resistance has been documented to occur rapidly in
Staphylococcus aureus, with methicillin-resistant S. aureus (MRSA)
developing resistance at a more rapid rate than methicillin-
sensitive S. aureus (MSSA). Ciprofloxacin-resistance in S. aureus is
well documented, with reports resistance developing during therapy
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with these agents®. One study surveyed the development of
ciprofloxacin-resistance in methicillin-resistant S. aureus (MRSA)
in patients treated with the antimicrobial for nonstaphylococcal
infections in a VA Medical Center. These authors reported that 79%
of MRSA isolates were. resistant to ciprofloxacin one year after
introduction of the drug, and 91% of MRSA isolates were resistant to
ciprofloxacin two years after introduction of the drug®.” Piercy
et.al. reported development of resistance in 16% (6/37) of patients
who were being treated with ciprofloxacin for MRSA colonization and
Mulligan et.al. reported 32% (7/22) of treatment episodes were
associated with the development of ciprofloxacin-resistant MRSA
during the course of antimicrobial therapy?*. Resistance among
methicillin-susceptible S. aureus (MSSA) has been less widespread
than with MRSA, but has still been reported?®.

While the mechanism of resistance of S§. aureus to quinolones is not
completely understood, there are authors who suggest that the rapid
emergence of ciprofloxacin resistance in S. aureus may be due to the
fact that a single-step point mutation alone can lead to high-level
resistance?. For §. aureus, the frequency of alterations in DNA
gyrase cauged by single-step mutations increases from 1 in 102 to 1
in 105 when bacteria are exposed to concentrations close to the
minimal inhibitory concentration. The frequency of single-step
mutation to fluoroquinolone resistance in S. aureus ranges from 1.5
x10-5 at twice the MIC to £3.6 x 10 -12 at eight times the MIC; and
high level resistance occurs with serial exposure of bacteria to

23 paum TE, Schaberg DR. Increasing resistance of S. aureus to ciprofloxacin. Antimicrob
Agents Chemother 34:1862-3, 1990; Blumberg HM, Rimland D, et.al. Rapid development of
ciprofloxacin resistance in Methicillin-susceptible and methicillin-resistant Staphylococcus
aureus. J Infect Dis 163:1279-85, 1991; Mulligan ME, Ruane PJ, et.al. Ciprofloxacin for
eradication of methicillin-resistant Staphylococcus aureus colonization. aAm J Med 82
(Suppl.4A):215-9, 1987; Piercy EA, Barbaro D, et.al. Ciprofloxacin for methicillin-resistant
Staphylococcus aureus infections. Antimicrob Agents Chemothex 33:128-30, 1989; Scaefler S.
Methicillin-resistant strains of Staphylococcus aureus resistant to the quinolones. J Clin
Microbiol 27:335-6, 1989; Shalit I, Berger SA. Widespread quinolone resistance among methicillin
resistant S. aureus. Antimicrob Agepnts Chemother 33:593-4, 1989; Isaacs RD, Kunke PJ, et.al.

Ciprofloxacin resistance in epidemic methicillin-resistant S. aureus. lLancet 2:843, 1988.
e Blumberg HM, Rimland D. J _Infect Dig 163:1279-85, 1991.

25 piercy EA. Antimicrob Agents Chemother 33:128-30, 1989; Mulligan ME, Ruane PJ, et.al.
An J Med 82 (Suppl.4A):215-9, 1987.

26 gcaefler S. J Clin Microbiol 27:335-6, 1989; Shalit I, Berger SA. Antimicrob Agents
Chemother 33:593-4, 1989; Isaacs RD, Kunke PJ, et.al. Langet 2:843, 1988; Daum TE, Schaberg DR.

antimicrob Agepts Chemother 34:1862-3, 1990.

27 Blumberg HM, Rimland D. J Infect Dis 163:1279-85, 1991; Oshita Y, Hiramatsu K. A point
mutation in norA gene is responsible for quinoclone resistance in Staphylococcus aureus. Bjochem
Biophvs Res Commyn 172:1028-34, 1990; Yoshida H, Bogaki M, et.al. Nucleotide sequence and
characterization of the Staphylococcus norA gene, which confers resistance to the quinolones. J
Bacteriol 172:6942-9, 1990; Neu HC. Bacterial resistance to the fluorogquinolones. Rev Infect Dis
10(suppl.l) :57-63, 1988; Sreedharan S, Oram M. DNA gyrase gyrA mutations in ciprofloxacin-
resistant strains of S. aureus: close similarity with quinolone resistant mutations in E. coli. J

Bacteriol 172:7260-2, 1990.
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increasing concentrations of fluoroquinolones?®.

15.2.2. Quinolone-resistance has been documented to -occur in
Streptococcus pneumoniae. The mechanism for pneumococcal resistance
to the quinolones is also a one-step point mutation (single amino
acid substitution) in the DNA gyrase leading to high level
resistance?. Quinolone resistance to ciprofloxacin “is wmore
prevalent than resistance to ofloxacin, with one paper in 1992
reporting 95% of pneumococcal isolates susceptible to ofloxacin and
only 68% of isolates susceptible to ciprofloxacin?®®. However, it
should be noted that development of resistance to antimicrobial
agents is a time-dependent phenomenon, and that ciprofloxacin has
been in use longer than ofloxacin. Data presented by the Center for
Disease Control3® at the 35th Interscience Conference on
Antimicrobial Agents and Chemotherapy showed that there could be
significant development of resistance to ofloxacin in the period of
one Yyear, such that the point prevalence for pneumococcal
intermediate resistance to ofloxacin was 1% in 1993 and 9.S5% in
1994. However, it should be noted that there was no absolute
resistance detected in this study.

Pharmacokinetic/pharmacodymnamic data have been used to attempt to
predict clinical efficacy against specific organisms. In the case
of the quinolone antimicrobials, the inhibitory quotient, defined as
the AUC/MIC ratio (the ratio of the Area Under the Concentration-
time Curve (AUC) of the antimicrobial to the minimum inhibitory
concentration (MIC) of the S. pneumoniae isolate) has been shown to
be predictive of clinical efficacy, with an AUC/MIC value of 40
being the breakpoint for S. pneumonaie®*. Levofloxacin, being the
active isomer of ofloxacin, achieves higher blood levels of the
active isomer, and thus has a better inhibitory quotient for §.
pneumonaie, as described in the table below. However, it should be
noted that the MIC90 of some strains of S. pneumonaie is now 24
mcg/mL for both ciprofloxacin and ofloxacin. At this higher MIC,
the inhibitory quotient for levofloxacin falls below the breakpoint
of 40. Thus, the margin for *MIC creep” afforded even by the higher
blood levels of levofloxacin is borderline.

28 pjumberg HM, Rimland D. J Infect Dis 163:1279-85, 1991.

2% piddock LJV, Wise R. The selection and frequency of streptococci with decreased

susceptibility to ofloxacin and the other quinolones. J Antimicrob Chemo 22(Suppl C): 45-51,

30 Jones RN, Reller LB, Rosati LA. Ofloxacin, a new Broad Spectrum Fluoroquinolcne:

Results from a Multicenter, National Comparative Activity Surveillance Study. Diag. Microbial
Infect Dives 15:425-34, 1992.

31 pytiler JC, Hofman J, Elliot JA, et.al. Late breaking abstract. 35th ICAAC, San

Francisco, CA, September 17-20, 1995.

32 pr. David C. Hooper. Presented at the 35th ICAAC, San Francisco, CA, September, 1995.
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It should be noted that all these calculations are theoretical based
on the pharmacokinetic/pharmacodynamic data of these compounds. For
ofloxacin, there remains a discrepancy between the inadequacy of the
inhibitory quotients and the clinical efficacy, with the clinical
efficacy being better than would be predicted by the marginal
inhibitory quotient against S. pneumonaie.

Table 15.2.1
Inhibitory gquotients against Streptococcus pneumonaie for several of the
Fluoroquinolone Antimicrobials: Calculated for MICs of 2 mcg/mL and 4 mcg/mL

MIC AUC/MIC MIC AUC/MIC
Ciprofloxacin 2 mcg/mL 11.6 4 mcg/mL 5.8
Ofloxacin 2 mcg/mL 43.5 4 mcg/mL 21.8
Levofloxacin 2 mcg/mL 60.7 4 mcg/mL 30.4

15.4. Efficacy Results:

15.4.1 Clinical Efficacy Results

The clinical cure rate of levofloxacin was statistically equivalent to
amoxicillin/clavulante in Protocol MS2-040. The clinical cure rate for
the levofloxacin arm . was 79% . (209/263), and that for the
amoxicillin/clavulante arm was 74% (197/266), with the 95% confidence
interval around the difference being .. 263(-13.0 to 2.2) .4, 0 Thus,
levofloxacin meets regulatory criteria for approval for the treatment of
acute bacterial sinusitis based on the demonstration of statistical
equivalence to an approved competitor.

Recommendations:

Recommendations for the use of levofloxacin for the treatment of acute bacterial
sinusitis are discussed at the end of the review of this indication, following
the discussion of Protocol NS3-006.
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Medical Officer’s Review of NDA 20-634

Levaquin ® (levofloxacin) Tablets

Study Title: A multicenter, noncomparative study to evaluate the
safety and efficacy of oral levofloxacin in the
treatment of acute sinusitis (caused by Streptococcus
pneumoniae, Haemophilus influenzae, Moraxella
catarrhalis or Staphylococcus aureus) in adults

Protocol: N93-006
Study dates: January 28, 1993 to April 25, 1995

1. Study Objective:

The objective of the study was to evaluate the safety and efficacy of
levofloxacin 500 mg PO once a day for 10 to 14 days for the treatment of acute
bacterial sinusitis caused by susceptible organisms, specifically Streptococcus
pneumoniae, Haemophilus influenzae, and Moraxella catarrhalis:.

2. Protocol design:
The protocol was an unblinded, open-label, noncomparative, multicenter study.
The study incorporated a microbiologic evaluation on all patients.

3. Diagnostic criteria:
The primary diagnosis of acute bacterial sinusitis was defined by clinical and
radiographic signs and symptoms of acute sinusitis:

Clinical: presence for < 4 weeks of at least two of the following clinical signs and symptoms
of acute sinusitis: fever, headache, purulent nasal discharge, facial pain, malar
tenderness, or dental pain

Radiographic: radiographic evidence on sinus x-rays (including lateral and Waters views) or
CT scan of air-fluid level, opacification or mucosal thickening (24 mm)

Microbilologic: positive Gram stain of aspirated sinus exudate (obtained by antral puncture
or endoscope) .

lSCaphylococcus aureus was not listed as a pathogen in the objective of the initial
study protocol, but the sponsor is requesting this organism in the label.
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Multiple changes to the inclusion/exclusion criteria were made throughout the

course of the study. These are as elaborated below.

4.1. Inclusion criteria:
4.1.1. Inclusion criteria as per Original Protocol dated
February 12, 1993:

Subjects could be included in the study if they satisfied the following:

1. Age: 18 or older

2. Sex: male or female

3. All subjects were to be appropriate candidates for oral therapy. Patients in
nursging homes could be enrolled if they were ambulatory and were able to
carry cut the activities of daily life.

4. Subjects with a diagnosis of acute bacterial sinusitis as evidenced by:

* presence for 24 weeks of at least two of the following clinical signs and
symptoms: fever, headache, purulent nasal discharge, facial pain,
malar tendermess, or dental pain

e radiographic evidence on sinus x-rays (including lateral and Waters views)
or CT scan of air-fluid level, opacification or mucosal thickening (2
4 mm)

¢ positive Gram stain of aspirated sinus exudate (obtained by antral puncture
or endoscope)

A specimen obtained by aspiration of the sinus was to be sent for routine
bacterioclogic culture to confirm the presumptive diagnosis of acute bacterial
sinusitis for entry into the study.
S. If female, the subject must
have been postmenopausal for at least one year, or
have had a hysterectomy, or
have had a tubal ligation, or
have taken oral contraceptives for at least one month prior to study entry,
or agree to use spermicide and barrier methods during the study, or
® have used another acceptable method of contraception and agree to continue
with the same method during the study.
If female and of childbearing potential, the subject must have
e had a normal menstrual flow within one month prior to study entry, and
¢ a negative pregnancy test (serum b-subunit hCG) immediately prior to entry.
If obtaining the serum pregnancy test result would cause a delay in treatment, a
subject may have entered on the basis of a negative urine pregnancy test sensitive
to at least 50 mIU/mL, pending results of the serum pregnancy test. Subsequently, if
the result of the serum test was positive, the subject must have been discontinued
from the study and followed as indicated.
6. Completion of the confidential follow-up form
7. Reading and signing of the informed consent (and Califormia Bill of Rights, if
applicable) after the nature of the study had been fully explained.

4.1.2. Inclusion criteria as per Protocol Amendment #1 dated

September 9, 1994:

The inclusion criteria were unchanged from the original protocol with the

following exceptions. Additions are in bold; deletions are in italics.

4. Subjects with a diagnosis of acute bacterial sinusitis as evidenced by:
* presence for <4 weeks of at least two of the following clinical
signs and symptoms: fever, headache, purulent nasal discharge,
facial pain, malar tenderness, or dental pain
e radiographic evidence on sinus x-rays (including lateral and Waters
views) or CT scan of air-fluid level, opacification or mucosal
thickening {24 mm)
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[Deletion: positive Gram stain of aspirated sinus exudate (obtained
by antral puncture or endoscope))
A specimen cbtained by aspiration of the sinus must have been sent for routihe
bacteriologic culture and Gram stain to confirm the presumptive diagnogis cf acute
bacterial sinusitis for entry. into the gtudy.

5. Subjects who had received previocus antimicrobial therapy may have bsen enrolled
if: .-
s previous therapy duration was 24 hours or less

s previous therapy duration was greater than 24 hours, but subject did not

improve or stabilize on that therapy

4.1.3. Inclusion criteria as per Protocol Amendment #2 dated
February 12, 1995:

The inclusion criteria were unchanged from Protocol Amendment #1.

4.2. Exclusion criteria:

4.2.1. Exclusion criteria as per Original Protocol dated
February 12, 1993:

Subjects with any of the following criteria were pot eligible for
admission into the study:

1. Immunocompromised patient, such as those who were neutropenic, those with
immunodeficiency disorders (such as 1gG deficiency), those with active
malignancies, diabetes, or those on corticosteroid or other immunosuppressive
therapy

2. Subjects with an infection due to organisms known to be resistant to the study
drug prior to study entry

3. Subjects with known HIV infection

4. Subjects with chronic sinusitis (defined as duration of current symptoms for more
than four weeks or more than two other episodes of acute sinusitis within the
previous twelve months)

5. Presence or history of seriocus complications of sinusitis including brain abscess,
meningitis, cranial osteomyelitis, venous thrombosis, or orbital cellulitis

6. Previous allergic or serious adverse reaction to levofloxacin, or any other
members of the quinolone class of antimicrobials

7. Calculated creatinine clearance less than or equal to 20 mL/min

8. Requirement of a second systemic antimicrobial agent

9. Effective systemic antimicrobial therapy within 48 hours prior to admission

10. Use of an investigational agent within 30 days prior to admission

11. Pregnancy or a nursing mother

12. Previous treatment under this protocol

13. Any disorder or disease that may interfere with the evaluation of the study drugs

14. Presence of any seizure disorder or condition requiring the administration of
major tranquilizers.

4.2.2. Exclusion criteria as per Protocol Amendment #1 dated

September 9, 1994:

The exclusion criteria were unchanged from the original protocol with the
following exceptions. Additions are in bold; deletions are in italics.

1. Immunocompromised patient, such as those who were neutropenic, those with
immunodeficiency disorders (such as IgG deficiency), those with active
malignancies, severe or unstable diabetes, or those on corticosteroid or
other immunosuppressive therapy. (Subjects requiring a brief course of
systemic steroids for this episode of sinusitis were allowed. Nasal steroids
were allowed.)

2. Subjects with an infection due to organisms known to be resistant to the study
drug prior to study entry

3. Subjects with known HIV infection

4. Subjects with chronic sinusitis (defined as duration of current symptoms for more
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than four weeks or more than two other episodes of acute sinusitis within the
previous twelve months)
5. Presence or history of sericus complications of sinusitis including brain abscess,
meningitis, cranial osteomyelitis, venous thrombosis, or orbital cellulitis
6. Previous allergic or serious adverse reaction to levofloxacin, or any other
members of the quinolone class of antimicrobials
7. Calculated creatinine clearance less than [or egual to] 20 wmL/min
When only serum creatinine was available, the following formula (based
on sex, weight, and age of the subject) may have been used to estimate
creatinine clearance.
Males: Weight (kg) x {140 - age (in years)] 72 x serum
creatinine (mg/100 =mL)
Females: 0.85 x above value
8. Requirement of a second systemic antimicrobial agent
9. [Effective systemic antimicrobial therapy within 48 hours prior to admission]
10. 9. Use of an investigationdl agent within 30 days prior to admission
11. 10. Pregnancy or a nursing mother
12. 11. Previous treatment under this protocol or with levofloxacin
13. 12. Any disorder or disease that may interfere with the evaluation of the study
drugs
14. 13. Presence of any seizure disorder [or condition requiring the administration
of major tranquilizers.)
14. Unstable psychiatric conditions.

4.2.3. Exclusion criteria as per Protocol Amendment #2 dated
February 12, 1995:

The exclusion criteria were unchanged from Protocol Amendment #1.

5. Concomitant use of medications and other antimicrobial agents:
The appropriate use of antihistamines and decongestants during this study to
facilitate sinus drainage was to be encouraged. Use of these medications was to
be noted on the case report form (CRF). The use of other medications during the
study was to be minimized. Administration of nonstudy systemic antimicrobials was
to be prohibited, and aluminum-magnesium based antacids (e.g., Maalox ®) as well
as mineral supplements or vitamins with iron or minerals were to be strongly
discouraged because of their potential to decrease the bicavailability of study
drug. However, if administration of an antacid was necessary, it was to be
administered at least two hours ©before or after 1levofloxacin or
amoxicillin/clavulanate potassium administration. If the administration of any
other medication was required, it was to be reported on the subject's CRF.

6. Efficacy Criteria:

6.1. Clinical Efficacy Criteria:

The primary efficacy variable was clinical response, to be assessed by the
investigator as cured, improved, failed, or unable to evaluate at the
posttherapy visit two to five days after completion of the therapy. The
clinical cure rate was to be evaluated by determining the percentage of
clinically evaluable subjects who were cured, and the clinical success
rate was to be based on the percentage of clinically evaluable subjects
who were cured or improved.

6.1.1. Clinical efficacy criteria at Post-therapy Visit:
Clinical Response Rating was to be assessed at Posttherapy Evaluation (2
to 5 days after completion of therapy) and at poststudy (28 to 32 days
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after the end of therapy). At the posttherapy visit, the investigator was
to assess the clinical response as cured, improved, failed, or unable to
evaluate. The definitions for these assessments were as follqws:

a—

Cured - Disappearance of signs and symptoms with radiographic evidence of
stabilization/improvement at the posttherapy visit with no further
therapy required. -

Improved - Incomplete resolution of signs and symptoms or incomplete
resolution of radiographic signs of acute sinusitis and no further
therapy required.

Failed - No clinical response to therapy or worsening of the radiographic
evidence of infection.

Unable to Evaluate - Subject did not return for follow-up evaluation.

6.1.2. Clinical efficacy criteria at Post-study evaluation:
At the poststudy visit 28 to 32 days after the end of therapy, the
investigator was to again assess the clinical response for those subjects
with a successful outcome (i.e., cured or improved) at posttherapy. The
clinical response at poststudy was to be assessed as cured, improved,
relapse, or unable to evaluate. The definitions for these assessments
were as follows:

Cured - Complete resolution of signs and symptoms.

Improved - Continued incomplete resolution of signs and symptoms with no
deterioration or relapse during the follow-up period and no further
therapy required.

Relapse - Resolution or improvement of signs and symptoms at posttherapy
visit but reappearance or deterioration of signs and symptoms of the
infection at Poststudy visit.

Unable to Evaluate - No Poststudy evaluations.

6.2. Microbioclogic Efficacy Criteria:

6.2.1. Microbiologic Response:

The primary efficacy parameter of microbiologic response to treatment was
to be evaluated by the Sponsor in terms of overall infection eradication
rates and individual pathogen eradication rates. The microbiologic
response for pathogens isclated at admission was to be determined by
evaluating the posttherapy/early withdrawal culture results. A culture was
to be considered valid if it was obtained within 1 to 10 days posttherapy
and collected while the subject was not receiving any effective systemic
antimicrobial treatment. Responses were to be categorized as follows:

Eradicated: Eradication of the admission pathogen as evidenced by failure to isolate
the pathogen in a valid posttherapy/early termination culture. If clinical
improvement occurs and invasive procedures for culture were contraindicated,
then the pathogen was presumed eradicated.

Persisted: Persistence of the admission pathogen as evidenced by isolation of the
pathogen in the posttherapy/early termination culture. If a subject (I) was
discontinued (due to clinical failure or a resistant pathogen) and was
considered a clinical failure, or (ii) was considered a clinical failure and
study therapy was not extended, or ({iii) eradication of the admission
pathogen was not confirmed by a valid posttherapy or early termination
culture, then the pathogen was presumed to persist.

Persisted with Acquisition of Resistance: Persistence of the admission pathogen as
evidenced by isolatidh of the pathogen in the posttherapy/early termination
culture with documented acquisition of resistance.
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Onknown: No posttherapy/early termination culture results available due to lost-to-
follow-up, lost culture, or culture not done when specimen was available. The
response was unknown if a negative culture was obtained during therapy.or
while the subject was receiving an effective nonstudy antimicrobial agent for
reasons other than clinical failure, unless persistence was verified or
presumed.

- -

Medical Officer’s Comment: The window for cbtaining posttherapy culture results was 1-10
days posttherapy. The sarly half of this window is too early to obtain reliable culture
results after treatment with a drug with a half-life of 8-9 hours.

The microbiologic response for the subject's infection was based on
eradication of all the pathogens isolated at admission as follows:

Eradicated: Eradication of all admission pathogens.

Persisted: Persistence, presumed persistence, or persistence with acquisition
of resistance of at least one pathogen isolated at admission.
Unknown: No culture results available or unknown results for at least one

pathogen isolated at admission.

6.2.2. Susceptibility Testing:

Susceptibility to levofloxacin was to be determined for all aerobic
pathogens at admission, and at any other time when sinus aspirate
specimens were obtained. The MIC susceptibility was to be the primary
susceptibility criterion. If the MIC values were not available, disks were
to be used to determine susceptibility. Disk susceptibility testing was to
be performed in accordance with the National Committee for Clinical
Laboratory Standards (NCCLS) methods using 5 pug levofloxacin disks
provided by the Sponsor. Minimum inhibitory concentrations for
levofloxacin were to be determined for all aercbic pathogens. For full
discussion of the susceptibility testing conducting during this study, the
reader is referred to the microbiology review by Dr. Dick King, reviewing
microbiologist.

7. Safety evaluation:

Adverse events were defined as treatment-emergent signs and symptoms, i.e.,
events that were not present at admission or events that represented an increase
in frequency or severity of a sign or symptom already present at admission that
occurred between the first dose of study drug and the posttherapy visit two to
five days after therapy completion.
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8. Schedule and procedures for evaluation of efficacy criteria: -
The presence or absence of five c¢linical signs and symptoms of acute-bacterial
sinusitis (facial pain, headache, fever, purulent nasal discharge, and malar
tenderness) was to be assessed at admission, at posttherapy (or early
withdrawal), and at poststudy (28 to 32 days after completion of therapy). The
results of radiographic examinations (e.g., sinus X-ray, CT, US, MRI) were to be
reported as normal or abnormal at admission and posttherapy, and changes from
admission to posttherapy were to be categorized by the investigator as resolved,
improved, worsened, or no change. Radiographic examinations were to be repeated
at the poststudy evaluation for subjects with suspected relapse. The main
findings from the radiographic tests were also to be described. Microbiology
specimen collections of sinus exudate were to be obtained at the time of
admission (Day 1), by antral puncture or endoscopy, for gram stain, culture, and
susceptibility testing. Specimens were also to be collected at the on-therapy
visit and at the posttherapy visit if indicated, and specimens were to be
collected at the poststudy visit from those subjects in whom a relapse was
suspected.

8.1. Clinical Rating at Baseline/Prestudy Evaluation:

The presence or absence of five clinical signs and symptoms of acute bacterial
sinusitis (facial pain, headache, fever, purulent nasal discharge, and malar
tenderness), radiographic evidence of acute sinusitis (mucosal thickening, air
fluid levels), and sinus exudate collection for microbiology (by antral puncture
or endoscopy; for gram stain, culture, and susceptibility testing) were to be
obtained at the time of admission (Day 1).

8.2. Clinical Response Rating at Post-therapy Evaluation

(Two to Five Days After Completion of Therapy)

At the post-therapy visit two to five days after the end of therapy, the
investigator was to assess the clinical response as cured, improved, failed, or
unable to evaluate. The definitions for these assessments were as follows:

Cured - Disappearance of signs and symptoms with radiographic evidence of
stabilization/improvement at the posttherapy visit with no further therapy

required.

Improved - Incomplete resolution of signs and symptoms or incomplete
resolution of radiographic signs of acute sinusitis and no further therapy
required.

Falled - No clinical response to therapy or worsening of the radiographic
evidence of infection.
Unable to Evaluate - Subject did not return for follow-up evaluation.

Sinus exudate collection for microbioclogy (by antral puncture or endoscopy; for
gram stain, culture, and susceptibility testing) were to be obtained at post-
therapy evaluation.
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8.3. Clinical Response Rating at Poststudy Evaluation

(28 to 32 Days After Completion of Therapy) T

At the poststudy visit 28 to 32 days after the end of therapy, the investigator
was to again assess the clinical response for those subjects with a successful
outcome (i.e., cured or improved) at posttherapy. The clinical response at
poststudy was to be assessed as cured, improved, relapse, or unable to evaluate.
The definitions for these assessments were as follows:

Cured - Complete resolution of signs and symptoms.

Improved - Continued incomplete resclution of signs and symptoms with no
deterioration or relapse during the follow-up period and no further therapy required.
Relapse - Resolution or improvement of signs and symptoms at posttherapy visit but
reappearance or deterioration of signs and symptoms of the infection at Poststudy
vigit.

Unable to Evaluate - No Poststudy evaluations.

Radiographic examinations were to be repeated at the poststudy evaluation for
subjects with suspected relapse. The main findings from the radiographic tests
were also to be described. Sinus exudate collection for microbiology (by antral
puncture or endoscopy; for gram stain, culture, and susceptibility testing) were
to be obtained at post-therapy evaluation for cases of suspected relapse.

9. Safety evaluation/ Adverse Event Evaluationm:

Serious adverse events were defined as those events that presented a significant
threat to the well-being of the subject. Serious adverse events included any
event that was fatal, life-threatening, permanently or significantly disabling,
required hospitalization or prolonged hospitalization, resulted in long-term
outpatient treatment (greater than six months), or was a congenital anomaly,
cancer, or overdose. Investigators were instructed to report all serious adverse
events immediately to RWIPRI. A 5-mL venous blood sample for determination of
levofloxacin plasma concentration was to be obtained at the time of a serious
adverse event. However, due to practical limitations, these blood samples were
not obtained as planned.
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10. Evaluability Criteria:

10.1. Evaluability criteria as per Sponsor: -
The Sponsor made multiple changes in the evaluability criteria during the conduct
of this study. These are delineated below.

10.1.1. Evaluability criteria as per Original Protocol dated

February 12, 1993:

1. Safety Analysis: To be evaluable for the safety analysis, a subject must take the study
medication and must relay safety information.
2, Efficacy Analysis

A subject will be evaluable for microbiological efficacy unless categorized into one

of the following groups:

a. Unevaluable for safety

b. Infection not bacteriologically proven. No pathogen identified in the admission
culture.

c. Resistant to study drug. An admission pathogen was resistant to the study drug

d. Insufficient course of therapy. Subject does not take the study drug for at least
seven days. Subjects who take study drug for less than seven days because
they were judged a clinical failure by the investigator were evaluable.

e. Effective concomitant therapy. Subject takes an effective systemic antimicrobial
agent between time of admission culture and within 48 hours prior to start of
therapy, or following therapy prior to test-of-cure culture (posttherapy).If
the subject takes an effective systemic antimicrobial because they have been
judged a clinical failure by the investigator, they were evaluable.

f. Inappropriate bacteriologic cultures
1) Admission culture was greater than 48 hours prior to the start of

therapy
2) Posttherapy culture was not between 2-6 days posttherapy. If the
subject was discontinued as a clinical failure and the
posttherapy visit was performed on the last day of therapy,
the subject was considered evaluable.
3) Adequate microbioclogical data was not available
g. Lost to follow-up but relays safety information
h. Other protocol violation, e.g.,
1) Subject fails specific entrance criteria
2) Subject re-enters study
3) Subject does not take at least 70% of assigned study drug
4) Subject takes study drug for more than 14 days (unless due to persistent
pathogen)
Additionally, a subject will be evaluable for clinical efficacy unless the clinical diagnosis
was unconfirmed or the subject was classified by categories a, d, e, g, and/or h above.

10.1.2. Evaluability criteria as per Protocol Amendment #l1 dated

September 9, 1994:

1. Safety Analysis: Unchanged from Original Protocol.
2. Efficacy Analysis
A subject will be evaluable for microbiological efficacy unless categorized into one
of the following groups:
a. Unevaluable for safety
b. Infection not bacteriolegically proven. No pathogen identified in the admission
culture.
[c. Resistant to study drug. An admission pathogen was resistant to the study drug]
c. Insufficient course of therapy
- Subject does not take the study drug for at least seven days.
- Subjects who take study drug for {less than seven days because they were
Jjudged a clinical failure by the investigator were evaluable]. greater
than 48 hours but for less than 7 days because they were judged a
clinical failure by the investigator were evaluable. The pathogen(s)
was (were) presumed to persist in these situations.
d. Effective concomitant therapy
- Subject takes an effective systemic antimicrobial agent between time of
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admission culture and (within 48 hours prior to start of therapy, or
following therapy prior] to test-of-cure culture (posttherapy).
- If the subject takes an effective systemic antimicrobial because they have
been judged a clinical failure by the investigator,. they are
. evaluable.
e. Inappropriate bacteriologic cultures
1) Admission culture was greater than 48 hours prior to the start of therapy
2) pPosttherapy culture/evaluation was not between 2-10 days posttherapy. If
the subject was discontinued as a clinical failure and the posttherapy
visit was performed on the last day of therapy, the subject was
considered evaluable.
3) Adequate microbiological data was not available
f. Lost to follow-up but relays safety information
g. Other protocol violation, e.g.,
[1) Subject fails specific entrance criterial
1) Subject re-enters study
2) Subject does not take at least 70% of assigned study drug
[4) Subject takes study drug for more than 14 days (unless due to a
persistent pathogen)]
Additionally, a subject will be evaluable for clinical efficacy unless the clinical
diagnosis was unconfirmed or the subject was classified by categories a, d, e, g, c,
d, e.2, £, and/or h g above.

10.1.3. Evaluability criteria as per Protocol Amendment #2 dated
February 12, 1995:

The evaluability criteria were unchanged from Protocol Amendment #1 with the
following exception:

e. Inappropriate bacteriologic cultures
1) Admission culture was greater than 48 hours prior to the start of therapy
2) Posttherapy culture/evaluation was not between [2-10 days] 1-10 days
posttherapy. If the subject was discontinued as a clinical failure and
the posttherapy visit was performed on the last day of therapy, the
subject was considered evaluable.
3) Adeguate microbiological data was not available

10.2. Evaluability criteria as per Medical Officer:
10.2.1. Clinical evaluability Criteria:
1. The subject met the inclusion criteria
2. The subject did NOT wmeet any of the exclusion criteria at the time of

enrollment

3. A posttherapy/end-of therapy/EOT (2-10 days post therapy) and a

poststudy/end-of -study/E0S (28-30 days posttherapy) clinical evaluation were
performed. The exception was for patients who were declared clinical
failures at the posttherapy visit, but did not have a poststudy follow-up,
here the failure declared at post-therapy was carried forward.
symptomatic response could be evaluated at both the posttherapy and
poststudy time points.

terms of defining the time point for test-of cure, the amended protocol as
specified that clinical evaluation at the posttherapy/EOT (2-10 days
posttherapy) visit was to be the primary clinical endpoint. The medical
officer chose to use the poststudy/EOS (28-32 days posttherapy) evaluation
as the primary clinical endpoint: the rationale for this decision are
delineated in the following paragraphs.

5.1. With regard to establishing time point for follow-up after treatment
of acute bacterial sinusitis, both (1) the natural history of the disease
and (2) the half-life of the antimicrobial agent under investigation need
to be taken into account.
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5.1.1. In regard to the natural history of acute bacterial sinusitis, there
are multiple sources in both the medical and otolaryngology literature that
would suggest that acute sinusitis should resolve within 3 weeks: o

*Symptoms of acute maxillary sinusitis should resolve within

5 days when treatment with appropriate antibiotics and

decongestants is begun.*?

“Acute .sinusitis should be fully resolved within three
weeks . *?

“Most patients recover from acute sinusitis within three
weeks. For some patients, the problem remains unresolved, and
the s8inus mucosa undergoes changes that prolong the
infection.**

®"Acute suppurative sinusitis is any infectious process in a
para nasal sinus lasting from 1 day to 3 weeks.*®

*Those with acute sinusitis whose symptoms persist despite an
adequate course of antimicrobial treatment should be treated
with sinus lavage.”¢

5.1.2. The windows for follow-up after an episode of acute bacterial
sinusitis will be the same for patients treated with any antimicrobial agent
with a relatively short half-life. It is only in the case of a prolonged
half-life that the window for follow-up needs to be extended because blood
levels and tissue 1levels persist far beyond the last dose of the
antimicrobial drug. For levofloxacin, whose serum half-life is €.34-6.39
hours in the clinical tablet, the window of follow-up can be the same as for
other antimicrobial agents with relatively short half-lives.

5.1.2.1. The IDSA Guidelines recommend standard follow-up after an episode
of acute bacterial sinusitis as follows:

*Patients should be follow-up clinically and with imaging for
at least 2 weeks after completion of antimicrobial therapy to
assess relapse or recurrence, clinical complications, and
adverse effects of the antimicrobial regimen.~”

5.1.2.2. Recent regulatory precedent for the appropriate time point for test
of cure has been established in other reviews of antimicrobial agents with

2 Frazier LM, Corey GR. Acute Bacterial Sinusitis. NCMJ 47(3):115-7, 1986.

3 Richtsmeier WJ, Medical and Surgical Management of Sinusitis in Adults. App Otol Rhinol
Larvngol 101:46-50, 1992.

4 Godley FA. Chronic Sinusitis: An Update._Am_Fam Phvs 45(5):2190-8, 1992.

5 Melen
Suppl 151:45-8,

I. Chronic Sinusitis: Clinical and Pathophysiological Aspects. Acta Otolaryngol
1994.

6 Gwaltney JM. Therapeutic approach to sinusitis: Antiinfectious therapy as the baseline

of management.

Otolarvnacl Head Neck Surg 103:876, 1990. _

7 Chow AW, et.al. General Guidelines for the evaluation of New Anti-Infective Drugs for
the Treatment of Respiratory Tract Infections: Sinusitis. Clin Infect Dis 15(Suppl 1): 77, 1992.
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short half-lives for the indication of acute bacterial sinusitis

Review of NDA 50-621/S-4,14,15,16 (Suprax®, cefixime tablets)

a window of 8-22 days post-therapy for the follow-up of acute -——w—
bacterial sinusitis. “Considering the relatively short half-
lives of the two study drugs (The half-life of cefixime
averages 3-4 hours, but ranges up to S hours; and the half-

life of amoxicillin is 1.3 hours and that of clavulanate is - —
1.0 hour), the MO considered posttherapy follow-up from days

+8 to +21 adequate to detect significant relapses. If a
patient was seen with relapse on day +22 or later, this visit

was considered unevaluable by the MO, [who felt that] relapse
occurring after day +21 should not be held against either
study drug. However, if a patient returned for follow-up
beyond day +21 with a clinical assessment of cure, this
patient would be considered evaluable.*®

Review of NDA 50-664/Amendment #1 to S-003 and NDA 50-
665/Amendment #1 to S-003 (CEFZIL®, cefprozil tablets)
required that a patient would be unevaluable if they were “not
seen at least 10 days after completion of course of therapy,
{which] correlates with IDSA guidelines that stress follow-up
evaluations to be done at least 10-14 days after antimicrobial
therapy for sinusitis is completed.” The exception to this was
that *patients could be considered a failure if at any earlier
visit deemed as being so.”®

Thus, the basis for the decision to use the EOS evaluation (28-32 days
posttherapy) as the primary clinical endpoint was based on the fact that:
(1) the original (2-5 days posttherapy) and the extended (2-10 days post-
therapy) windows for the EOT visit were to early in the course of the
disease to be definitive time points for test-of-cure, since the accepted
duration of (treated) bacterial sinusitis is three weeks, and (2) while the
EOS evaluation (28-32 days posttherapy) may not be the optimal time point
for test of cure (because relapses at this late a time point may not be
definitively attributed to the study drug), this later time point was
superior to the earlier time point for the test-of-cure evaluation, since
it is beyond the time point at which acute sinusitis should have fully
resolved and thus is a more stable point estimate.

In regards to categoriszation of the clinical response, the sponsor defined the
clinical response at both the EOT and the EOS visits according to the *“cured-
improved-failed-relapsed” scale delineated in sections 7.2 and 7.3.1 above. The
medical officer considered that, since both the medical and otolaryngology
literature would suggest that acute sinusitis should completely resolve within 3
weeks, the category of “improved* was not applicable to the evaluation at the EOS
vigit. Thus, the clinical evaluation at the EOS visit was changed to a dichotomous
variable “cure\failed”, predominantly on the presence or absence of the ANY of the
major/cardinal signs/symptoms of acute bacterial sinusitis as defined in the
inclusion criteria of the study protocol:

cure-complete resolution of all symptoms, including fever, facial pain
headache, malar tenderness and purulent discharge, indicative of acute

C14,

8 Leissa B. Medical Officer’s Review of NDA 50-621, Suppl.004, 014, 015, 016, p.B4-B5, p.
final draft 05-Dec-91.

9 Rakowsky A. Medical Officer’s Review of NDAs 50-664 and 50-665, Supplement 003, p.08,

final draft 21 May-95.
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sinusitis.

fail- the persistence (treatment failure) or recurrence {(early or late
relapse) of any of the symptoms of acute sinusitis, including persistent
purulent nasal discharge in isolation from other symptomatology. e
The basis for this decision are documented in the following paragraphs taken from
the ENT and medical literature:

- -

*Symptoms of acute maxillary sinusitis should resolve within S days
when treatment with appropriate antibiotics and decongestants is

beg“n_-lv
"Acute sinusitis should be fully resolved within three weeks.*

"Most patients recover from acute sinusitis within three weeks. For
some patients, the problem remains unresclved, and the sinus mucosa
undergoes changes that prolong the infection.”?

*Acute suppurative sinusitis is any infectious process in a paranasal
sinus lasting from 1 day to 3 weeks.”®?

»“Those with acute sinusitis whose symptoms persist despite an adequate
course of antimicrobial treatment should be treated with sinus
lavage .~

Furthermore, symptoms indicative of treatment failure in acute sinusitis may be
subtle: the only symptom present in a case of treatment failure may be the
persistence of purulent nasal discharge. Gwaltney summarizes the issue in the
following: ™It should be emphasized that clinical improvement was seen in the face
of bacteriologic failure in patients in whom the infecting bacteria was resistant
to the antibiotic given. Particularly, facial and *sinus” discomfort tended to
resolve despite continued high concentrations and exudate in the sinus cavity,
presumably because these complaints were associated with initial stretching of the
sinug membrane in the early stages of infection. Persistent nasal discharge and
abnormal tonal quality of the voice appeared to be more sensitive signs of
continuing disease.s”

7. In regards to categorization of minor symptoms/signs (such as isolated
congestion and post nasal drip) that were not cardinal signs and symptoms of acute
bacterial sinusitis (as defined by the inclusion criteria of the protocol) the
medical officer attempted to determine if these were attributable to (1) pre-

10 Frazier LM, Corey GR. Acute Bacterial Sinusitis. NCMJ 47(3):115-7, 1986.

n Richtsmeier WJ, Medical and Surgical Management of Sinusitis in Adults. Ann Qtol
Rhinel Larvngol 101:46-50, 1992.

12 Godley FA. Chronic Sinusitis: An Update. Am Fam Phys 45(5) :2190-8, 1992.

183 Melen I. Chronic Sinusitis: Clinical and Pathophysiological Aspects. Acta Otolaxrynaol
Suppl 151:45-8, 1994.

14 Gwaltney JM. Therapeutic approach to sinusitis: Antiinfectious therapy as the baseline
of management. Qtolarvngel Head Neck Surg 103:876, 1230.

15 Gwaltney JM. The microbial etiology and antimicrobial therapy of adults with acute
community acquired sinusitis: A fifteen-year experience at the University of Virginia and review

of other selected studies. J Allergv Clip Immupol 90:457-62, 1992.
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existing allergic rhinitis or chronic sinusitis or (2) represented a cohort of
patient who were treatment failures progressing into subacute/chronic sinusitis.

There exists debate in the literature regarding the pathophysiology of chronic
sinusitis. There are authors who argue that chronic sinusitis arises primarily
from chronic obstruction of the sinus ostia secondary to anatomic abnoxmalities of
the osteomeatal complex through which the sinuses drain into the nose’*.
Others argue that it generally arises from untreated, partially treated or
treatment failure of acute sinusitis?!’. Patients with chronic sinusitis rarely
present with spiking fevers, purulent discharge and peripheral leukocytosis.
Instead, they present with a constellation of symptoms which usually includes not
only the *triad” of chronic sinusitis (sinus congestion, postnasal drip, and
fatigue), but also retrobulbar pressure/headaches, daily facial pain, daily
headaches for several weeks, ear pain, and ear blockagel*. Of particular note,
*Nasal airway obstruction and post-nasal drip may be the only complaints~®?®.
Because of the subtly of symptoms comprising the syndrome of chronic sinusitis, the
medical officer applied the following criteria to the analysis of the *minor
symptoms” of nasal congestion and postnasal drip remaining at the EOS visit:

7.1. if the subject had a history of allergic rhinitis AND has
resolution of all major symptoms of sinusitis, these symptoms
were attributed to the allergic rhinitis

7.2. if the subject had ANY other symptoms of acute sinusitis, these
symptoms were considered indicative of clinical failure

7.3. patients with congestion and/or PND WITHOUT other signs and
symptoms of sinusitis or a history of allergic rhinitis were
evaluated as a separate subset to determine whether, if this
cohort was treated as clinical failures that were progressing
into a subacute/chronic sinusitis, this would affect the
relative cure rates of the two treatment arms

8. In regards to the use of concomitant antibiotic therapy from the time of
enrollment through the end-of study visit, the following criteria were applied:

8.1. A patient was fully clinically evaluable only if the patient did
NOT receive concomitant antibiotic therapy:

- Within 48 hours prior to enrollment in the protocol

-~ During the treatment period

- From the end of the treatment period to the poststudy evaluation
- At the evaluation for clinical relapse

g8.2. if the patient received pretherapy antimicrobial treatment with
another antibiotic, the patient was clinically evaluable only
if there was a pathogen isolated on admission culture. If no

16 Messerklinger W. On the drainage of the normal frontal sinus of man. Acta
otolarvngol 6€3:176-81, 1967; Stammberger H. Endoscopic endonasal surgery-concepts in the
treatment of recurrent sinusitis. Qtolarvnigol Head Neck Surg 94:143-56, 1986; Stammberger H.
Nasal and paranasal sinus endoscopy. Endoscopy 18:213-8, 1986.

17 Kern EB. Suppurative (bacterial) sinusitis. Pggtgrad Med 81(4):194-210, 1987.

8 Godley FA. Chronic Sinusitis: An Update. Am Fam Phvs 45(5):2190-2199, 1992;

l9Kerﬂ AB. Postgrad Med. 81(4): 198.
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pathogen was isolated on admission culture, the patient was
both clinically and microbiologically unevaluable.

8.3. if the patient received an alternative antibiotic AND there was
clear documentation of an alternmative diagnosis for which—the
other antibiotic was prescribed, the patient was categorized
as clinically unevaluable.

8.4. if the patient received an alternmative antibiotic AND there was
no documentation of an alternative diagnosis for which the
alternative antibiotic may have been prescribed, the patient
was deemed clinically evaluable (only) as a treatment failure.

9. Subjects must have completed an adequate course of therapy of either
study drug, with “adequate course” defined as follows:

9.1. for patients designated as a clinical cure at EOS, a minimum of
7 days or 70% of the minimum dose specified by the protocol

9.2. for patients designated a clinical failure at EOS, a minimum of
72 hours of study drug was to have been taken

9.3. for the levofloxacin arm, no more than 2 missed doses within the
dosing interval requiring extension of the dosing interval to
complete the full 10-14 doses of therapy

10. Symptomatic response “unable to evaluate* at either the EOT or the EOS
evaluation remained disqualified from the efficacy analysis. The exception to this
was a patient who was declared a clinical failure during therapy or at the EOT
visit: this failure was carried forward as “evaluable” regardless of the EOS
evaluation.

10.2.2. Microbiologic evaluability criteria as per medical Officer:

1. Pretherapy sinus culture, obtained EITEER by direct aspirate or by endoscopy,
was positive for:

Subgroup 1: All microorganisms isolated on admission culture

Subgroup 2: One of four pathogenic organisms, including Streptococcus pneumoniae,
Haemophilus influenzae, Branhamella catarrhbalis, and Staphylococcus aureus.

Subgroup 3: One of three pathogenic organisms, including Streptococcus pneumoniae,
Haemophilus influenzae, and Branhamella catarrhalis.

2. Patients met criteria for clinical evaluability at ALL time points during the
study

3. Any sBecretions that were suitable for culture were cultured. The use of the
category “presumed eradication” was reserved only for those cases in which
there was no residual secretions to culture

4. In regards to the use of concomitant antibiotic therapy £rom the time of
enrollment through the end-of study visit, the following criteria were
applied:

4.1. A patient was fully microbiologically evaluable only if the
patient did NOT receive concomitant antibiotic therapy:

- During the treatment period
- From the end of the treatment period to the poststudy evaluation
- At the evaluation for clinical relapse -

4.2. if the patient received pretherapy antimicrobial treatment with
another antibiotic, the patient was microbiologically
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evaluable if there was a pathogen isclated on admission
culture. If no pathogen was isolated on admission culture,
the patient was both clinically and microbiologically
unevaluable. - —

4.3. if the patient received an altermative antibiotic AND there was
clear documentation of an alternative diagnosis for which the
other antibiotic was prescribed, the patient was categorized
as microbiologically unevaluable.

4.4. if the patient received an alternative antibiotic AND there was
no documentation of an alternative diagnosis for which the
alternative antibiotic may have been prescribed, the patient
was deemed microbiclogically evaluable {(only) as a persistent
pathogen.

5. Subjects must have completed an adeguate course of therapy of either study
drug, with “adequate course” defined as follows:

(I) for patients designated as a microbiologic eradication, a minimum of 7
days or 70% of the minimum dose specified by the protocol

(ii) for patients designated a microbiologic persistence, a minimum of 72
hours of study drug was to have been taken

(iii) no more than 2 missed doses within the dosing interval requiring
extension of the dosing interval to complete the full 10-14 doses of therapy

7. With regards to distinguishing S. aureus as a pathogen from S. aureus as a
contaminant, the medical officer acknowledges that the best method is by
quantitative culture, with isolates of >10° CFU/mL being considered pathogens, and
those below this breakpoint being considered contaminants. There were no
quantitative cultures obtained in the conduct of this protocol, thus, the medical
cfficer and team leader chose to use evaluate only the isolates of S. aureus that
were obtained as monomicrobial isolates as pathogens. Isolates of §. aureus from
polymicrobial infections were considered contaminants for the purposes of this
analysis.

8. In evaluating isolates of Staphylococcus aureus (as a contaminant vs. a
pathogen), the medical officer applied the following criteria:

8.1. In regards to S. aureus as a pathogen, the medical officer is aware
that controversy exists in the 1literature. However, recent
literature reviews?® and Division of Anti-Infective Drug Product

20 Gwaltney JM, Scheld M, et.al., The microbial etiology and antimicrobial therapy of
adults with acute community-acquired sinusitis: A fifteen-year experience at the University of
Virginia and review of other selected studies. J Allergy Clin Immunol 90:457-62, 1992; Winther
B, Gwaltney JM. Therapeutic approach to sinusitis: Antiinfectious Therapy as the baseline of
wanagement. Qtolaryngol Head Neck Surg 103:876¢, 1990; Calhoun X. Diagnosis and management of
sinusitis in the allergic patient. Qtolarvniagl Head Neck Surg 107:850-4, 1992; Gleckman RA. Acute
Bacterial Sinusitis. Hospital Practice pp. 92-100. January 30, 1986; Frazier LM, Corey GR. Acute
Bacterial Sinusitis. NCMJ 47(3):115-7, 1986; Gwaltney JM, Sinusitis. In Mandell GL, Dolin R,
Bennett JE, eds. Principles and Practice of Infectious Diseases, 4th Edition, New York, Churchill
Livingstone, 1995, 585-90; Kennedy DW. Medical Management of Sinusitis: Educational Goals and
Management Guidelines. In: International Conference on Sinus Disease: Terminology Staging,
Therapy. Ann_Otol Rhinc Larvnagl 104(10 part 2):22-30, 1985; Jousimies-Somer HR, Savolainen S,
et.al., Macroscopic Purulence, Leukocyte Counts, and Bacterial Morphotypes in Relation to Culture
Findings in Acute Bacterial Sinusitis. J _Clin Microbigl 26(10):1926-33, 1988; Berg O, Carenfelt
C. Bacteriology of Maxillary Sinusitis in Relation to Character of Inflammation and Prior

Treatment. Scand J Infect Dis 20:511-16, 1988..

1l
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Advisory Committee?' have considered S. aureus to be a pathogen in
acute bacterial sinusitis, including maxillary sinusitis. The
frequency of S. aureus as a pathogen in maxillary sinusitis is
less than in frontal and sphenoid sinusitis, whe¥® it is a
major pathogen.?? §. aureus is considered as a pathogen in up
to 8% of cases of maxillary sinusitis, but is the responsible
pathogen in over 50% of the orbital and imtracranial
complications of maxillary sinusitis?*. Thus, when S. aureus
is a pathogen in maxillary sinusitis, it is generally more
aggressive than other pathogenic bacteria. Given these lines
of evidence, the medical officer considered S. aureus to be a
pathogen in acute bacterial sinusitis, both in the maxillary
and other sinuses.

S. aureus may also be present as a contaminant when isolated
from the maxillary sinus by either endoscopy or aspirate, and
the rate of isolation as contaminant is greater with endoscopy
than with direct aspiration. A recent DAIDP Advisory
Committees? considered a breakpoint of 210 CFU/mL to
distinguish pathogens from contaminants in cultures of sinus
secretions obtained by either endoscopy or sinus aspirate.
However, quantitative cultures were not included as part of
Protocol N93-006, and, thus, these data were not available to
distinguish S. aureus as a pathogen from S. aureus as a
contaminant. While the MO and Team Leader MO are aware that
recent advisory committees have considered §. aureus to be a
pathogen in polymicrobial infections when isolated 2103
CFU/mL, a decision was made to only consider as clinically
evaluable for this review those cases in which S. aureus was
isclated in monomicrobial infections. 1If S. aureus was isolated
as part of a polymicrobial infection, it was considered a contaminant
for the purposes of this analysis.

21

53rd Anti-Infective Drugs Advisory Committee, November 17, 1994, Versailles Rooms III

and IV, Bethesda Holiday Inn, 8120 Wisconsin Ave, N.E. Washington, D.C., 20002

228amberger DM. Antimicrobial Treatment of Sinusitis. Sem Resp Infect €(2): 77-84, 1991.

23

24

Frazier LM, Corey GR. Acute Bacterial Sinusitis. NCMJ 47(3): 115-7, 1986,

53rd Anti-Infective Drugs Advisory Committee, November 17, 1994, Versailles Rooms III

and IV, Bethesda Holiday Inn, 8120 Wisconsin Ave, N.E. Washington, D.C., 20002
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11. Investigators and Study Sites:
This protocol was conducted by a total of 34 investigators at a total of 50 study
sites. All of the study sites were within the continental United States.

Table 11

Clinical Investigators and Study Sites: Protocol N93-006

Investigator

Study Site(s)

Glenn A. Amsbaugh, M.D.
Xent E. Anthony, M.D.
Patrick D. Bianchi, M.D.
Merrill A. Biel, M.D., Ph.D.

James E. Carrabre, M.D.

James M. Chow, M.D.
Gregory V. Collins, M.D.

Anthony F. Cutrona, M.D.

Michael Dennington, M.D.
Stephen H. Dyke, M.D.

David R. Edelstein, M.D.
Jeffrey R. Fenwick, M.D.

Joseph V. Follett, M.D.

Linda J. Gorin, M.D.
Thomas M. Kidder, M.D.

Terry Klein, M.D.

Elliot J. Kopp, M.D. and
Douglas Freeman, M.D.

Terrence J. Lee, M.D.

Joseph Liotti, D.O.

Thomas W. Littlejohn, III, M.D.

Douglas G. Mann, M.D.

B. Chandler May, M.D.

Steven P. McClean, M.D.

York ENT Associates, York, PA; USA

R/D Clinical Research, Inc., Nassau Bay, TX; USA

Community Medical Arts Center, Tallassee, AL; Eclectic, AL; USA
Minneapolis Ear, Nose & Throat Clinic, Minneapolis, MN; USA

Chanhassen Medical Center, Chanhagsen, MN; USA
Ridgeview Medical Center, Waconia, MN; USA

Loyola University, Maywood, IL; USA
Charlotte Clinical Research, Charlotte, NC; USA

Western Reserve Care System, Northside Medical Center, Youngstown, OH; USA
Western Reserve Care System, Southside Medical Center, Youngetown OH; Boardman, OH; USA

Aurora, CO; USA

New England Clinical Research Center, Hampton, NH; USA

Manhattan Eye, Ear & Throat Hospital, New York, NY; USA

Trident Ear, Nose, Throat, Head and Neck Surgery Associates, P.A., Charleston, SC; USA

Internal Medicine Group, P.C., Cheyenne, WY; USA
Southeast Wyoming Ear, Nose & Throat Clinic P.C., Cheyenne, WY; USA

Memorial City Medical Center , Houston , TX; USA
Medical College of Wisconsin, Milwaukee, WI; USA

Mid-Kansas Ear, Nose & Throat Agsoc. PA, Michita, KA; USA
Family Medicine Bast Chartered, Wichita, KA; USA

Raleigh ENT, Raleigh, NC; USA
Carolina Bar, Nose & Throat, Raleigh, NC; USA
N.C. Arthritis & Allergy Care Center, Raleigh, NC; USA

Asheville Infectious Disease Consultants, Asheville, NC; USA

Future Health Care Regearch Center, West Orange, NJ; USA
Saint Barnabus Outpatient Centers, West Orange, NJ; USA

Winston-Salem, NC, Piedmont Research Associates, Winston-Salem, NC; USA
Salem Pamily Practice, Winston-Salem, NC; USA

Maplewood Family Practice, Winston-Salem, NC; USA

Salem Chest Specialists, Winston-Salem, NC; USA

Salem Bar, Nose, and Throat, Winston-Salem, NC; USA

Plastic Surgical, Ear, Nose and Throat Associates, Media, PA; USA
Plastic Surgical Ear, Nose, and Throat Associates, Chester, PA; USA

Santa Barbara, CA; USA .

Seattle, WA; USA
Renton, WA; USA

L
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Clinical Investigators and Study Sites: - -
Protocol N93-006 (continued from previous page)
Investigator Study Site(s)
Richard R. Moyer, M.D. Mesaba Clinic, Hibbing, MN; USA
Brik Nielsen, M.D. The Graduate Hospital, Philadelphia, PA; USA
Jay F. Piccirillo, M.D. Washington University School of Medicine: Jewish Hospital, St. Louis, MO; USA
Washington University School of Medicine: Barmes Hospital, St. Louis, MO; USA
Louis Portugal, M.D. and University of Illinois Hospital, Chicago, IL; USA
Richard G. Fiscella, R.Ph., M.P.H.
Donald W. Pulver, M.D. Rochester, NY; USA
J. Daniel Scott, M.D. R/D Clinical Research, Inc., Lake Jackson, TX; USA
T. Austin Sydnor, M.D. Charlottesville, VA; USA

Harrisonburg, VA; USA
Roancke, VA; USA
Newport News, VA; USA
Warrenton, VA; USA

Suzanne Weakley, M.D. Houston, TX; USA

Luelby I. Winstead, M.D. Louisville, KY; University of Louisville, Louisville, KY; USA
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12. Efficacy as per sponsor:

12.1. Study Population:

12.1.1. Analysis Groups: —
Treatment evaluations are based on several analysis groups to assess efficacy and
consistency across different, standard approaches. The discussion and displays
in the body of the report focus mainly on the efficacy analyses based on (I)
subjects classified as microbiologically evaluable according to the protocol-
specified evaluability criteria and (ii) subjects classified as clinically
evaluable according to the protocol-specified evaluability criteria. Supportive
efficacy analyses include analyses based on all subjects enrolled, i.e., Intent-
to-Treat. Supportive efficacy analyses also include an additional analysis group
~ Modified Intent-to-Treat Subjects with an Admission Pathogen -~ representing
those subjects in the Intent-to-treat group who had a pathogen isolated at
admission.

Table 12.1.1
Number of Subjects by Analysis Group and Study Center
(Protocol N93-006)

Levofoxacin
intent-to- Clinicaly Microbiologically
Investigator” Treat Evaluable E valuable
Amsbaugh* 2 2 (100.0) 2 (100.0)
Arnthony' 2 29 (100.0) 1 (379)
Bianchi 1 1 (100.0) 0 00
Carrabre 1 1(400.0) 0 (0.0
Chow 2 2 (100.0) 0 (D
Colins 2 2 (100.0) 0 (00
Dennington’ 12 1 (91.7) 7 (583)
Dyke! " € (545) 5 (455)
Edelstein’ 3 3 (100.0) 3(100.0)
Follett* 10 9 (50.0) 3 (300)
Kiddet* 5 4 (800) 3 (50.0)
Kilein® 3 3(100.0) 1 (38333
Kopp' 66 53 (803) % (394)
Lee 2 0 (0 0 00
Liotti 1 1 .(100.0) 0 0
Littiejohn* 19 18 (94.7) 11 (579)
May 1 1 (100 0} 0 (00
McClean 14 13 (929) 7 (500)
Moyer 1 1 (100.0) o OO
P ortugal 2 2 (100 .0) 0 (00)
Puver® 3 3(1000) 2 (66.7)
Scott! 11 11 (100.0) 5 (455)
Sydnor' 111 107 (964) 40 (360)
Weakley' 17 17 (100 0) 12 (705)
Total 329 380 (91.2) 138 (41.9)

Numbers shown in parentheses are percentage of totel subject population in thet
cetegory.
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12.1.2. Demographics of Intent-to-Treat Cohort:

Three hundred twenty nine subjects were enrolled in this study at 24 4 of the 50
centers. All but one of the three hundred twenty nine subjects received
levofloxacin 500 mg PO g24h (one subject took levofloxacin 500 mg PO ql2h in
error). Of the three hundred twenty nine subjects enrolled in the study, 12
(3.6%) discontinued therapy prematurely and 317 (96.4%) completed the full course
of study drug as prescribed by the investigator. Of the 12 subjects who
discontinued therapy prematurely, 6 (1.8%) did so because of an adverse event,
2 (0.6%) because of clinical failure as judged by the investigator, 1 (0.3%)
withdrew for personal reasons, 1 (0.3%) withdrew for participation in another
clinical study (not known to investigator at the time of enrollment), 1 (0.3%)
withdrew because of perceived worsening of symptoms, and 1 (0.3%) withdrew
because of a history of chronic sinusitis (not known to investigator at the time
of enrollment).

Table 12.1.2
Demographic and Baseline Characteristics:
Intent-to-treat Cohort {Protocol NS3-006)

Levofioxadn
(N=329)
No. (%)
Sex
Men 137 ?15}
Women 192 (584
ch wicash 305 (927
aucasian )
Black 14 (4,3;
Oriental 1 (03
Hispanic 7 2.1;
her 2 (08}
Age (Vears)
SAS 22 (675)
4654 88 7
265 19 (58)
MeantSD 41 64130
Range
Weight gbs.)
325
Mean:SD 171.8+434
Range *
Missing
Height (ins.)
:‘A antSD 67 22 10
e
Ran &-
Missing 4

NOTE: Velues represent numbers of subjedts excent as
otherwise indicated .




67

12.1.3. Discontinuation from study:
Subjects could be discontinued from the study due to adverse events, significant
protocol violation, intercurrent illness, treatment failure, or at the request
of the subject.
Figure 12.1.3
Discontinuation/Completion Information: Intent-to-treat:Cohort
(Protocol N93-006)

I 329 Subjects Enrolled 1

[ 329 Subjects Received Levoflox acirTl
~» 12 subjects discontinued

| 317 Subjects Completed Therapy |

12.1.4. Evaluable Patient Population: Based on their evaluability
criteria, the sponsor obtained 300 clinically evaluable and 138 microbiologically
evaluable patients from the intent-to-treat cohort.

Table 12.1.4
Number of Subjects by Analysis Group and Study Center
{Protocol N93-006)

Levofoxagn
Intent-to- Clinicaly  Microbiologically
Investigator® Treat Evaluabie € valuable
Amsbaugh* 2 2 (100.0) 2(100.0)
Anthony' 2 29 (100.0) 11 (379)
Bianchi 1 1 (100.0) 0 (00)
Carrabre 1 1 (100.0) 0 (0.0)
Chow 2 2 (100.0) 0 (0D
Coliins 2 2 (100 .0) 0 (00)
Dennington' 12 1M H7) 7 (583)
Dyke® 1" 6 (545) § (455)
Edelstein' 3 3(100.0) 3(100.0)
Follett* 10 9 (30.0) 3 (300)
Kidder? 5 4 (80.0) 3 (600)
Kiein' 3 I 1 (8
Kopp® 66 53 (803) 26 (394)
Lee 2 0 Om 0 (00)
Liotti 1 1 (100.0) 0 (00)
Liitiejohn* 19 18 (94.7) 1 (579
May 1 1.(100.0) 0 (0.0}
McCleant 14 13 (9289) 7 (500)
Moyer 1 1.(100.0) 0 (D)
P ortugal 2 2 (100.0) 0 (00)
Pulver’ 3 3(100.0) 2 (86.7)
Soott! 1 11 (100.0) 5 (455)
Sydnor' 11 107 (964) 40 (360)
Weakiey' 17 17 (100.0) 12 (708)
Totel 329 300 (81.2) 138 (41.9)

Numbers shown in perentheses are percentage of tolal subject populetion in that
cateqory.
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12.1.5. Demographics of the Evaluable Patient Population:
Demographic summaries of sex, age, race, height, and weight are provided for all
patients in the clinically and microbiclogically evaluable groups.

Table 12.1.5
Demographic and Baseline Characteristics:
Sponsor’s Clinically and Microbiologically Evaluable Subjecéé—
(Protocol N93-006)

Levotoxadn
Clinically Eveluable Microbiclogically E vakuabie
(N=300) (N=138)

Sex

Men 121 &9

Women 178 78
Rece

Caucasian 278 125

Black 13 6

Oriental 1 1

Hispanic 6 ]

Other 2 1
Age (Years)

<45 205 103

46-64 79 29

265 16 [

N 300 138

MeamtSD 41 43127 122

Range 3 %
Weight (tbs)

N 26 135

Mean:SD 17152427 164 5+38.4

Range Wik, &

Missing 4 3
Height (ins)

N 236 135

MeantSD 67 134 02 67 86

Range L

Missing 4 3

NOTE: Values represent numbers of subjeds except as otherwise indicated.

12.2. Clinical Efficacy analysis

The clinical efficacy analyses focus mainly on the group of subjects evaluable
for clinical efficacy. The clinical response rates (cured, improved, failed, and
unable to evaluate) at posttherapy were summarized by study center, collection
method, and admission pathogen for subjects evaluable for clinical efficacy.
Supporting summaries and analyses are provided for the intent-to-treat subjects,
modified intent-to-treat subjects with an admission pathogen, and
microbiologically evaluable subjects. To allow for a dichotomous analysis, the
clinical response categories of "cured" and "improved" were combined into one
category of "Clinical Success." For the intent-to-treat and modified intent-to-
treat with an admission pathogen groups, the clinical response category “"failed"
was combined with "unable to evaluate" into one category of "Clinical Failure."
Transitions from admission to posttherapy of the signs and symptoms of sinusitis
are presented for clinically evaluable and intent-to-treat subjects, modified
intent-to-treat subjects with an admission pathogen, and microbiologically
evaluable subjects. Based on these data, the percentages of subjects with
resolution of these signs and symptoms are presented for the clinically evaluable




69

subjects. In addition, changes from admission to posttherapy in radiographic
findings are presented for the clinically and microbiologically evaluable
subjects. Clinical response rates at the poststudy evaluation (cured, improved,
relapse, and unable to evaluate) for those subjects who were not failed at
posttherapy are summarized by study center and by pathogen for all analysis
groups. A separate listing is provided of clinically evaluable subjects with a
poststudy clinical response of relapse. -7

12.3. Microbiologic efficacy analysis

Microbiologic response of sinus pathogens to treatment at the posttherapy visit
represents the primary efficacy variable in this study. The microbiologic
efficacy analyses focus mainly on the group of subjects evaluable for
microbiologic efficacy. Summaries and analyses are provided for the
microbiologically evaluable group, for the clinically evaluable group, and for
modified intent-to-treat subjects with an admission pathogen, and are presented
by study center and method of collection (antral puncture or endoscope).
Admission susceptibilities to levofloxacin are summarized for all pathogens
isolated from subjects. The overall pathogen and infection eradication rates
(eradicated versus persisted) are summarized. To allow for a dichotomous
assessment, the microbiologic response categories of “"persisted" and "unknown"
were combined into one category of "persisted". In addition to the overall
eradication rates described above, eradication rates are also provided according
to whether eradication of the pathogen or infection was documented (i.e.,
confirmed by culture results) or presumed (i.e., not confirmed by culture
results). Subjects who developed an infection while on therapy that was
associated with clinical signs and symptoms are considered to have had a
superinfection.

12.4. Combined Clinical and Microbiologic Efficacy analysis:

As confirmatory information, a cross-tabulation of microbiologic response versus
clinical response is provided for subjects evaluable for microbiologic efficacy.
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12.5. Clinical Results
This section of the report focuses on results of the secondary efficacy analyses
of clinical response, based primarily on the group of subjects evaluable for
clinical efficacy. The results from the intent-to-treat, modified intent-to-treat
with an admission pathogen, and microbiologically evaluable groups were generally
consistent with those from the clinically evaluable group.

12.5.1. Clinical Response to Treatment
12.5.1.1. Overall Clinical Response
12.5.1.1.1. Clinical Response Posttherapy (Two to Five Days

After Completion of Therapy)

Among the 300 clinically evaluable subjects, 175 (58.3%) were cured and 90
(30.0%) were improved. Thirty-five (11.7%) of the clinically evaluable
subjects failed treatment. In the microbiologically evaluable group,
levofloxacin treatment resulted in 63.0% cure, 27.5% improvement, and 5.4%
failure. In the intent-to-treat group, levofloxacin treatment resulted in
57.1% cure, 29.5% improvement, and 13.4% failure. Among modified intent-
to-treat subjects with an admission pathogen, levofloxacin treatment
resulted in 60.4% cure, 27.3% improvement, and 12.3% failure.

Table 12.5.1.1.1.A
Clinical Response at Posttherapy (2-5 days) Evaluation by Study Center:
Sponsor’s Clinically Evaluable Patients (Protocol N93-006)

Levofoadn

investigator N Cured improved Failed

Amsbaugh 2 1 (50.0) 1 (500) 0 (00
Arnthony 29 17 (586) 11 (379) 1 (34)
Bianchi 1 1 (100.0) 0 OO 0 (0D
Cartrabre 1 0 (0.0) 1 (100 .0) o 00
Chow 2 1 (500) 0 00 1 (500)
Coliins 2 0 (00) 2(1000) 0 (00)
Dennington 1 0 (00) 6 (545) 5 (455)
Dyke [ 4 (66.7) 0 (OO 2 (333)
E deistein 3 2 (66.7) 1 (333) o (00
Follett 9 1 (119) 7 (@78) 1 (111)
Kidder 4 4 (100 0) 0 (00) 0 (©0)
Kiein 3 1 (333) 2 (66.7) 0 (00)
Kopp 53 2% (491) 18 (34.0) 8 (17.0)
Uotti 1 1 (100.0) 0 @O0 0 (0
Littlejohn 18 9 (50.0) 5 (278) 4 (R2)
May 1 0 (0D 1(1000) 0 (0.0)
McClean 13 7 (538) 5§ (385) 100
Moyer 1 1 (100.0) [V (1) 1)] 0 (0.0)
P ortugal 2 1 (500) 1 (500) 0 (00)
P uiver 3 2 (66.7) 1 (333) 0 (00)
Scott 11 8 @818 1 81 1 910
Sydnor 107 79 (738) 19 (178) 9 (84)
Weakley 7 8 (471) 8 (4aT1) 1 (59)
Total 300 475 (58.)) 0 (30.0) 35 (11.7)

Numbers shown in parentheses are percentages for that category.
* A window of 1-10 days positherapy was used for determination of evaiuability. -
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To allow for a dichotomous assessment of clinical response, the clinical
response categories "cured" and "improved" were combined into a single
category of "Clinical Success". Among clinically evaluable subjects,
levofloxacin treatment resulted in B88.3% clinical success at the
posttherapy evaluation. In the intent-to-treat group, the clinical success
rate was 86.6%. Clinical success rates in modified intent-to-treat in
subjects with an admission pathogen and microbiologically evaluable
subjects were 87.7% and 90.6%, respectively. Clinical cure and success
rates were generally comparable across the various sex, age, and race

subgroups.

Table 12.5.1.1.1.B
Clinical Success/Failure Rates at Posttherapy (2-5 days) by Study Center:
Sponsor‘s Clinically Evaluable Patients (Protocol N93-006)

Levotoxadn

Investigator N Success Failure

Amsbaugh 2 2 (1000) 0 [(V)]
Arthony 29 28 (96 .5) 1 [&<1)]
Bianchi 1 1 (1000) 0 00)
Cerrabre 1 1 (100.0) 0 (0.0)
Chow 2 1 (50.0) 1 (500)
Collins 2 2 1000) 0 (0.0)
Dennington 1 ] (54 5) 5 (455)
Dyke 6 4 (687) 2 (333)
E deistein 3 3 (1000} 0 (0.0)
F ollett 9 8 (88.9) 1 (119
Kidder 4 4 (1000} 0 0
Kiein 3 3 (o0D) 0 0.0)
Kopp 53 44 (83.0) S (170)
Liotti 1 1 (1000) 0 00
Littiejohn 18 14 @78) 4 (22)
May 1 1 (100.0) 0 00
McClean 13 12 (92.3) 1 an
Moyer 1 1 (1000) 0 (0.0)
Portugal 2 2 (100.0) 0 00
Pulver 3 3 (1000) 1] 0
Scott 11 10 (908) 1 91
Sydnor 107 88 (916) 9 B4
Weakiey 17 16 (94.1) 1 (5.9)
Total 300 265 98.3) » “.n

Numbers shown in parentheses are percentages for that category.
* A window of 1-10 deys positherapy was used for determ nation of eveluability.
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12.5.1.1.2. Clinical Response Poststudy (28 to 32 Days After

Completion of Therapy)

Clinical response rates at the poststudy evaluation are summaxized and
cross-tabulated against clinical response rates at the posttherapy visit
in the table below for clinically evaluable subjects who had a poststudy
evaluation performed. Of the 264 levofloxacin-treated subjects who were
cured or improved at the posttherapy evaluation and had poststudy
evaluations done approximately four weeks later, 21 (8.0%) had relapsed
clinically by the time of the poststudy evaluation, including six (3.4%)
of the 175 who had been cured and 15 (16.9%) of the 89 who had improved.
More than half of the subjects who had improved at the posttherapy
evaluation were found to be cured at the poststudy follow-up visit.

Table 12.5.1.1.2
Clinical Success/Failure Rates at Posttherapy (2-5 days) by Study Center:
Sponsor‘s Clinically Evaluable Patients (Protocol N93-006)

Levdlatadin Poststudy
(Ne2647
Posttherapy N Cuwred Improved Relapse
Cured 1 167 (5.4 2 (1.1) 5 (34)
improved 89 49 (55.1) 25 (28.1) 15 (169
Tod %4 216 (618 27 0.2 21 (6.0

* Thirty-s it subjects ndm‘dddhpoﬂdmwovaham[ﬁ]a&dmhm
udy evaluations performed (1) and are nat induded in this anaysis.
Nurnbets shown in parentheses e percentages for that category.

13.5.1.1.3. Clinical Relapse Rate at Poststudy (28 to 32 Days

After Completion of Therapy)

The 21 subjects (8% of clinically evaluable subjects) who had a relapse at
the poststudy evaluation are listed in the table below. Thirteen of the
subjects were microbiologically evaluable and showed microbiologic
eradication of their pathogen at the posttherapy visit; the admission
pathogens for these subjects were S. aureus, H. influenzae, M. catarrhalis
S. pneumoniae, H. parainfluenzae, and S. milleri. S. aureus was the most
commonly isoclated pathogen at admission among subjects with a clinical
relapse. Only one of these 13 subjects (709) had a culture performed at
the poststudy wvisit; this culture was positive for the admission
pathogen(S. aureus) as well as for A. calcoaceticus and E. agglomerans.




Table 12.5.1.1.3.
Subjects with Clinical Relapse at Poststudy (28 to 32 Days)
Sponsor’s Clinically Evaluable Patients (Protocol N93-006)

Clinical Microbiologic .
Response Remsponse at
Subject Investigator Admission P athogen o P osttherapy P osttherapy
T Littlejohn Staphylococcus aurevs improved Eradicated
Follett No Pathogen improved N/A®
Follett No Pethogen improved N/A
Follett Staphylococcus sweus Improved Eradiceted*
May No Pethogen Im proved N/A
McClean Maraxeliz (Branhameilz) catamhals Cure Ernadicated
Staphylococcus avreys Eradicated
Arthony Haemop hikis influenzae improved Eradicated
Anthony No Pathogen improved N/A
Anthony No Pethogen Cure NiA .
Kopp Haemophilkis perainfuentae Cure Eradicated
Amsbaugh Haemop hikes parainflientae Cure Ermadicated
Dennington Sireptococcus pneumoniae im proved Eradicated
Dennington Staphytococcus aureus improved Eradicated
Dennington Staphylococcus aureus improved Emdicated
Streplococcus pnevmonise Emdicaied
Kiein Streptococcus mikeri Im proved Eradicated
Sydnor No Pathogen fm proved N/A
Sydnor Moraxella (Branhameik) catamhals im proved Eradicated
Hae mop hilus influentse Emdicated
Sydnor Moraxelia (Branhamelk) catamhals Cure Eradicated
Staphyfococcus auvrevs Emdicated
Swydnor No Pethogen im proved N/A
Sydnor No Pathogen Improved NIA
Sydnor Hae mop hiks influenige Cuwre Eradicated

“H#< = Nat applicabie; no admission pathogen was identifed.
* This subject aiso had a culture obtained st the poststudy visit that was positive for S. sureus
A. cakozcetiusand E. agglomerans
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12.5.1.2. Clinical Response by Pathogen

Among pathogens isolated, H. influenzae, S. pneumoniae, and S. aureus were the
most prevalent. Clinical success rates (cured + improved) for these three
pathogens collected by antral puncture ranged from 93.1%(H. influenzae) to 100%
(S. pneumoniae) . Success rates were generally comparable among the same pathogens
collected by endoscope. The clinical response rates by pathogen for the other
efficacy analysis groups were consistent with those from the clinically evaluable
group. :

Table 12.5.1.2.
Clinical Response Rate by Pathogen at Posttherapy (2-5 days)
Categorized by Method of Specimen Collection:
Sponsor’s Clinically Evaluable Patients (Protocol N93-006)

Levotoxacin
Collection Method/P athogen® N* Cured improved Failed
Antral puncture :
Hae mop hikis inflvenzae 2 20 (68.0) 7 (244) 2 (69)
Streplococcus pne umonige 29 24 (828) 5 (172) 0 (0D
Staphylococcus aureys 2 15 (68.2) 6 (273) 1 (45
Moraxelia (Branhameila) catamhals 14 8 (571) 5 (357) 1 @1
Streptococcus sanguis (] 3 (50.0) 2 (333) 1 (16.7)
Haemophikis parainfvenise 5 $(100.0) 0 (00 0 (00
Endoscope
Hae mop hitss influentze 7 5 (74) 2 (288) 0 (OO0
Streptocaccus pneumonize 3 2 (68.7) 1 (R3) 0 (00
Staphylococcus gureus 11 5 (455) 4 (364) 2(182)
Moraxella (Branhamella) catamhals 1 1(100.0) 0 {00 0 (0D
Streptococcus sanguis 0 0 - o - 0 -
Hae mop hils parainflientse 1 1(1000) 0 (00 a OO

Numbers shown in parentheses are percertages for that category.

* A window of 1.10 days positherapy wes used for determ ination of evaiuability.

*N25 for both methods combined.

“Num ber of subjects who had that pethogen, alone or in combination with cther pathogens.
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12.5.1.3. Clinical Signs and Symptoms at Post-Therapy

Among clinically evaluable subjects, there was clearing of individual symptoms
from admission to posttherapy for 73.6% (purulent nasal discharge)__go 97.0%
(fever) of the subjects, as presented in the table below.

Table 12.5.1.3
Resolution of Clinical Signs and Symptoms at Posttherapy (2-5 days)
Sponsor’s Clinically Evaluable Subjects (Protocol N93-006)

Levofoxadn

Signs/Symptoms Resotved® (%)

Facial Pain 199248 (793%)
Headache 191244 (79.3%)
Fever 64/ 66 97.0%)
Puruent Nasal Discharge 206280 (736%)
Maiar Tendemess 1594189 (64.1%)
Dental Pain 126136 (926%)

* Sign/symptom present at admission and absent at posttherapy evaluation.
* Denominator represents number of subjects wih that sign or symptom at acmission.

12.5.1.4. Radiographic Findings

Of the 294 clinically evaluable levofloxacin-treated subjects with abnormal
admission radiographic findings who underwent a posttherapy radiographic
examination, 243 (82.7%) showed either resolution (37.4%) or improvement (45.2%).
Thirty-five (11.9%) subjects showed no change from admission to posttherapy, and
16 (5.4%) showed worsening. Similar results were seen in the microbiologically
evaluable subjects.

Table 12.5.1.4.
Radiographic Findings at Poststudy (2-5 Days)
Sponsor‘s Clinically and Microbiologically Evaluable Patients
(Protocol N93-006)

Posttherapy Clinically Evaliable Microbiologic ally Evaluable
Radiographic {N=294)° (N=136P
Findings No. % No. %
Resolved 110 (37.4%) 53 (39.0%)
improved 133 (45.2%) 63 (46.3%)
No Change 35 {11.9%) 14 (10.3%)
Worsened 16 {5.4%) 6 (4.4%)
* One clinically evaluable subject«lll} had normal radiographic findings st
admission, and five subjects did not have

posttherapy radiographic data.

* One microbiologically evaluable subject ik had normal radiographic findings
at admission, and one subject @k did not have posttherapy radiographic
data.
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12.6. Microbiologic Results

Microbiologic response at posttherapy was the primary efficacy variable in this
study. The analyses of microbiologic response, based primarily on the group of
subjects evaluable for microbiologic efficacy, are presented in detail in this
section, with results of other analysis groups provided in the Supporting Data
section at the end of the text and briefly described here. The results from other
analysis groups were generally consistent with those from the microbibiogically
evaluable group.

12.6.1. In Vitro Susceptibility

One hundred fifty-four subjects had pathogens isolated at admission,
including 151 pathogens with known susceptibility and 27 pathogens with
unknown susceptibility. There were 148 (98.0%) pathogens with known
susceptibility that were susceptible or moderately susceptible to
levofloxacin. Pathogens resistant to levofloxacin represented 2.0% of all
isolates with known susceptibility.

Table 12.6.1
In Vitro Susceptibility of All Pathogens Isclated At Admission:
Sponsor’s Modified Intent-to-treat Patients with an Admission Pathogen
{(Protocol N93-006)

Susceptibility of Pathogen No. (%) of Pathogens
Susceptible 147 (S7.4%)
Moaderately Susceptible 1 (0.7%)
Resistant 3 Q0%)
Unknown yi4
Tota! No. Pathogens 178

‘Percentages were based on numbers of pathogens with known susceptiillies.
Pathogens were isolated fom 154 subjects.

12.6.2. Microbiologic Eradication Rates

12.6.2.1. Microbiologic Eradication Rates by Subject

Among microbiologically evaluable subjects, the overall eradication rate
was 92.0% (comprised of 78.3% presumed eradication and 13.8% documented
eradication), with comparable results seen for pathogens collected by
antral puncture or by endoscope. Overall, 11 (8.0%) subjects did not have
their infection eradicated. Eradication rates were generally similar
across age and race subgroups; however, eradication rates were somewhat
higher in women (76/79 = 96.2%) than in men (51/59 = 86.4%). Among
modified intent-to-treat subjects with an admission pathogen, levofloxacin
treatment resulted in 87.0% eradication and 13.0% persistence (including
4.5% unknown) .
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Table 12.6.2.1
Microbiologic Eradication Rates by Subject
Sponsor’s Clinically and Microbiologically Evaluable Subjects
(Protocol N93-006)

Levofoxadn
Antral Pundure Endoscope Total - -
Investigator N Eradicated* N Eradicated” N  Eradicated"®
Amsbaugh 1 1 (1000 1 1 (100.0) 2 2(1000)
Anthony 11 10 (909) 0 0 () 1 10 (909)
Dennington 7 4 (571) 1] 0 (= 7 4 (571)
Dyke 0 0 =) 5 4 (800) s 4 (800)
Edeistein 3 3 (10090) 0 0 ) 3 3(100.0)
Follett 1 1 (1009) 2 2 (100.0) 3 3(100.0)
Kidder 0 0 =) 3 3 (1000} 3 3 (100 .0}
Kiein 1 1 (1000) 0 0 (=) 1 1 (100.0)
Kopp % 2 (B45) 0 0 (= 2 22 (8456)
Littlejohn 5 S (1000) ] 5 (833) 11 10 (909)
McClean 3 2 (68.7) 4 4 (100.0) 7 6 (85.7)
P uiver 0 0 -) 2 2 (1000) 2 2 (100.0)
Sooft B 5 (100.0) 0 0 (= B 5 (100.0)
Sydnor 40 40 (100.0) 0 0 (=) 40 40 (100.0)
Weakley 12 12 (1000} 4] 0 (= 12 12 (100 0)
Totel 15 4106 (92.2) 23 21 (313 138 127 (92.0)

“ Eradication of all pathogens isolated for a subject at admission.
b A window 011-10 days posttherapy was used for determination of evaluability.
“Numbers shown in parentheses are percentages for that category.

12.6.2.2. Microbiologic Eradication Rates by Pathogen

The overall microbiologic eradication rate by pathogen was 91.3%; this
eradication rate was similar for pathogens identified by antral puncture
(91.2%) and endoscope (92.0%). The most prevalent pathogens were aerobes
(similar numbers of gram-positive and gram-negative pathogens were
obtained); a small number of gram-negative and gram-positive anaerocbic
pathogens were also identified. Eradication rates were similar for both
types of aerobes; levofloxacin treatment eradicated 92.7% of the gram-
positive aerobic pathogens and 90.8% of the gram-negative aerobic
pathogens. Too few anaerobic pathogens were isolated to yield meaningful
eradication rates. The most common pathogens isolated, H. influenzae and
S. pneumoniae, were eradicated by levofloxacin in 97.2% and 100% of cases,
respectively (both collection methods combined). The other most commonly
identified pathogens were eradicated from 83.3% (S. sanguis) to 100%(H.
parainfluenzae) of cases. Similar results were obtained for pathogens
isolated by antral puncture or by endoscope. No subject with
susceptibility data available at posttherapy had microbiclogic persistence
of a pathogen that acquired resistance. Of the 13 microbiologically
evaluable subjects with a clinical relapse at poststudy, only three
subjects had a culture done at the poststudy visit; the remainder of the
subjects who were microbiologically evaluable were presumed eradicated
based on clinical response. Two of these three subjects showed eradication
of their infection at both the posttherapy and poststudy visit; the other
subject (709) showed eradication of her infection at the posttherapy visit
and a relapse at poststudy (this latter subject was also a clinical
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relapse). The eradication rates across centers were comparable.
Eradication rates were also comparable across the various age and race
subgroups; however, pathogen eradication rates were somewhat higher in
women (96.7%) than men (84.3%), consistent with the infection eradication
rates presented in the previous section.

Table 12.6.2.2
Microbiologic Eradication Rates by Pathogen
Sponsor’s Clinically and Microbiologically Evaluable Subjects
(Protocol N93-006)

Artr d Purcture Endoscope Totd
Pathogen CategorwPathogen N Eradicated N Eradicated N  Eradicated
Pathogen Category
Gram-negative ast cbic pathogens 66 59 (834) 10 10 (100.0 7 63 (20.8)
Gram-negative anastobic pathogens 1 1 (100.0) 0 0 (=4 1 1 (100.0)
Gram-positive apr cbic pathogens 67 (940 15 13 (867 74 T (R7)
Geam-positive anserobic pathogers 2 1 (500) 0 0 2 1 (500)
Total by pathogen i% 1A (9.9 B 30 gl 47 913
Tota by subject 15 106 (R2) 3 21 (39 138 127 (320
Pathogen*®
Haerngplyker inflenzae 23 28 (966) 7 7(100.0 3 35 (9.2)
S T e 23  23(1000) 3 3(100.0 2 3201000
Kuplydococous sreus 2 21 (885 n 10 (309) N 31 (R3.9)
Movawdis (Brachanedyl caamhdls 14 13 (829 1 1 (100.0} 15 14 (93.3)
SO FENIS 6 S 1833) 0 0 39 6 5 (833)
HMaernplvkss parabbaniras 5 5(100.0 1 1 (100.0) 8 6 (100.0)

* A window of 1-10 days posttherapy was used for determination of evaluability.
* Numbers shown in pa ertheses ste peroentages far that category.
* The most prevalent pathogers (&S) a ¢ preserted in this summary.

12.6.3. Superinfection

No subjects in this study developed superinfections.
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12.7. Summary of Sponsor’# Key Efficacy Results .

Clinical success rates for the clinically evaluable and intent-to-treat groups,
and microbiologic eradication rates for microbiologically evaluable subjects and
modified intent-to-treat subjects with an admission pathogen are summarized in
Table 20. Comparable results were seen across analysis groups for both_clinical
and microbioclogic endpoints, and show response rates of approximately 950%.
Moreover, there is concordance between the clinical and microbiologic responses
based on a cross-tabulation of clinical response versus microbiologic response,
further confirming the consistency and reliability of these response measures.

Table 12.7.
Summary of Sponsor’s Key Efficacy Results
Spongsor’s and Intent-to-treat, Clinically evaluable,
and Microbiologically Evaluable Groups (Protocol N93-006)

Table 20: Summary of Key Efficacy Results

(Study N93-006)
Clinical and Microbiologic Response 2 to S Days Posttherapy ®
Clirioal Sucoess or Microbiologic
ResponselGroup Eradication Rated
Clinical Response
Clinically Evaluable 269300 83.3
Irentto-Treat 289323 856
Miaobiologic Response
:n:d Poggue
Miaokiclogically Evaluabie 108115 922
Modified Intentto-Treat Subjects With an Admission Pathogen 1N2% 889
Endosocpe
Miaobiolog cally Evaluabie 203 91.3
Modified Intentto-Treat Subjects With an Admission Pathogen 221 28 8.8
Totd
Miaobiclog cally Evalustie 122m3s (R0
Modified Intertto-Treat Subjects With an Admissian Pathagen 134154 87.0

Miorobiologic Response Versus Clinicel Response 2 to 5 Days Postthe apy **

Clinicsl Response

Mia obiologic Response N Cured improved Faided
Artrd Puronare

Erad osted 106 T4 (69.8 31 {232 1 (09

Pertsisted L] 0 (00 0 0o $ (100.00
E .

Eradosted 21 13 (61.9 7 (333 1 4.8)

Pet sisted 2 0 (00 0 0o 2 (100.00
Toud

Eradoated 12t 87 (68.59 38 (3.9 2 (e

P sisted 1" 0 (0.0 0 (00 11 (100.00

* Awindow of 110 days posttherapy was used for determination of evaluability.
* Denominator for diiriosl suocess v“iudowmﬁlddﬁﬁm&wwblmoa

group]l Denomirator for microbiclogic e adiostion tate = eradication + per sistence (+ unknown for modified

interttoteat subjects with an admissian
* Based on microtidoqically evauable aroun
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13. Efficacy as per Medical Officer:
13.1. Patient Population:

Of the sponsor’s intent-to-treat cohort, the medical officer considered 84%
(277/329) clinically evaluable. Of the 329 clinically evaluable patients, the
medical officer determined that 38% (105/329) of these were microbiologically
evaluable. Of the clinically evaluable patients, 62% (172/277) were
microbiclogically unevaluable. The reasons for both clinical and microbiologic
nonevaluability are summarized in a series of tables under section 13.1.2. The
breakdown of the intent-to-treat cohort into evaluable subgroups is summarized
in Table 13.1, below.

Table 13.1
FDA Clinically and Microbiologically Evaluable Patients:
Subgroups of Sponsor’s Intent-to-treat Cohort (Protocol N9$3-006)

Intent-to-treat Cohort
(Total N)
329
FDA Clinically Evaluable FDA Clinically Nonevaluable
277 52
277/329 (84%) 52/329 (16%)
FDA Microbioclogically FDA FDA FDA
Evaluable Microbiologically Microbiologically Microbiologically
N (%) Nonevaluable Evaluable Nonevaluable
N{%) N(%) N(%)
105 172 0 52
105/277 (38%) 172/277 (62%) $2/329 (16%)
105/329 (32%) 172/329 (52%)
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13.1.1. Demographics of FDA Clinically and Mzcrobiologlcally

Evaluable Cohorts

Of the 277 patients in the FDA clinically evaluable patient cohort,_.168 (61%)
were female and 109 (39%) were male. This is similar to the distribution found
in the intent-to-treat cohort, as summarized in Table 12.1.2. In the cohort of
105 patients who were both clinically and microbiologically evaluable, there were
63 (60%) males and 42 (40%) females. The distribution among racial groups was
similar for both cohorts, and this was similar to the distribution in the intent-
to-treat cohort. Likewise, the age distribution in the c¢linically and
clinically/microbiologically evaluable cohorts was similar to that in the intent-
to-treat cohort.

Table 13.1.1
Demographic and Baseline Characteristics:

FDA Clinically And Microbiologically Evaluable Cchorts (Protocol N93-006)

FDA Clinically Evaluable FDA Clinically and
Patients N (%) Microbiologically Evaluable
Patients N (%)
TOTAL 277 105
Sex M 109/277 (39%) 63/105 (60%)
F 168/277 (61%) 42/108 (40%)
Race Caucasian 257/277 (93%) 98/105 (93%)
Black 12/277 (4.3%) 5/108 (3.5%)
Hispanic 5/277 (2%) 5/108 (3.5%)
Asian 1/277 (<1%) -
Other 2/277 (<1%) --
Age (yrs) <45 186/277 (67%) 79/105 (75%)
46-64 77/277 (28%) 23/10% (22%)
265 14/277 (5%) 3/105 (3%)
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13.1.2. Reasons for Nonevaluability
13.1.2.1. Reasons for Clinical Nonevaluability
Of the sponsor’s intent-to-treat cohort, the medical officer considered B84%

(277/329) clinically evaluable. The reasons for nonevaluability in the remaining 16%
are summarized in the tables below.

Table 13.1.2.1.A

Reasons for Clinical Nonevaluability:
ALL FDA Nonevaluable Patients (Protocol N$3-006)

Reason for Nonevaluability N Subgroups of Reasons for Nonevalusbility
Inappropriate clinical evaluation date 11 (No EOS evaluaticn)
Insufficient Course of therapy 6
Clinical Diagnosis Unconfirmed 0
Unevaluable for safety 1 No admission laboratory studies
Protocol violation 8 History of Chronic Sinusitis (5)
History of Recurrent Sinusitis (2)
History of Seizure Disorder (1)
Exceeded 14 days of therapy 17 Exceeded 14 days of therapy: unevaluable as clinical cure
Effective Concomitant Antibiotic 5 Prestudy antibiotic with no pathogen on admission culture(3)
Therapy with PCN for alternative diagnosis (2)
Insufficient clinical evaluation 1 Residual dizziness persisting at both EOT and EOS evaluations was not
appropriately evaluated
Medication noncompliance 3 Missed more than 2 doses (2)
Took medication BID (1)
Contradictory data 1 Clinical cure with S. pneumo superinfection on repeat culture
TOTAL Reasons 83
TOTAL Patients 52

Patient 4Mijgh-had two reasone for nonevaluability-extended therapy and prestudy antibiotic
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Table 13.1.2.1.B.

Reasons for Clinical Nonevaluability:
Patients Evaluable by Sponsor but Nonevaluable by FDA (Protocol N93-006)

Reason for MNomevaluability N Subgroups of Reasons for Nonevaluability

Unevaluable for safety 1 No admission laboratory studies

Protocol violation 7 Higtory of Chronic Sinusitis (5)
History of Recurrent Sinusitis (1)
History of Seizure Disorder (1)

Exceeded 14 days of therapy 16 Exceeded 14 days of therapy: unevaluable as clinical cure

Concomitant Antibiotic 4 Prestudy antibiotic with no pathogen on admission culture(3)
Therapy with PCN for alternative diagnosis (1)

Inappropriate clinical evaluation 1 Residual dizziness persisting at both EOT and EOS evaluations was not
appropriately evaluated

Medication noncompliance 2 Migsed more than 2 doses (2)

No End-of-study visit 1

Contradictory data 1 Clinical cure with S. pneumo superinfection on repeat culture

TOTAL Reasons 33

TOTAL Patients 32

Patient had two reasons for nonevaluability-extended therapy and prestudy antibiotic
>4

13.1.2.2. Reasong for Microbiologic Nonevaluability

Of the 329 clinically evaluable patients, the medical officer determined that 38%
(105/329) of these were microbiologically evaluable. Of the clinically evaluable
patients, 62% (172/277) were microbioclogically umevaluable. Because of the
controversy surrounding the inclusion of Staphylococcus aureus as a pathogen, the
medical officer divided the evaluable patient cohort into three subgroups of
microbiclogic evaluability:

FDA Microbiologically Evaluable Patients: All Microorganisms
FDA Microbiologically Evaluable Patients: Major Four Pathogens
FDA Microbiologically Evaluable Patients: Major Three Pathogens

The reasons for microbiologic nonevaluability for each of these subgroups are as
summarized in the table below.
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13.2. Clinical Efficacy:

Using the medical officer’s clinical evaluability criteria delineated _in Sectlon
10.2.1 of this review, a total of 277 clinically evaluable patients were re selected
from the intent-to-treat cohort. The overall cure rate at the post- study
evaluation was 71% for this cohort. Cure rates by investigator are summarized
in the table below. -

Table 13.2
Poststudy Clinical Cure Rates By Investigator:

FDA Clinically Evaluable Subjects (Protocol N93-006)

Levofloxacin

Investigator N Cure*

Amsbaugh 2 0 (0)
Anthony 26 18 (69)
Bianchi 1 1 (100)
Carrabre 1 1 (100)
Chow 1 1 (100)
Collins 2 2 (100)
Dennington 12 3 (25)
Dyke 8 3 (38)
Edelstein 3 3 (100)
Follett 8 4 (50)
Kidder 5 3 (e0)
Klein 3 2 (67)
Kopp 40 24 (60)
Lee 1 1 (100)
Liotti 1 0 (0)
Littlejohn 16 12 (75)
May 1 ] (0)
McClean 13 10 (77)
Moyer 1 1 (100)
Portugal 2 1 (50)
Pulver 3 2 (66)
Scott 10 S (90)
Sydnor 100 81 (81)
Weakley 17 16 (94)
Total 277 198 (71)

‘Poétstudy clinical outcome is defined by the reviewing medical officer
as either cure or failure (i.e., no improvement category is used).
Numbers shown in parentheses are percentages for that category.




Table 13.1.2.2

Reasons for Microbiologic Nonevaluability:
Three FDA Evaluable Patient Cohorts
All Admission Pathogens, Major Four Pathogens, Major Three Pathogens

(Protocol N93-006)

84

Clinically Clinically and
Evaluable/ Microbiologically
Microbiologically | Unevaluable
Unevaluable
No Admission Pathogen 149
Admigsion Pathogen not an “Accepted Pathogen”*+
Evaluable Pathogens: S. pneumo, S. aureus, H. flu, M. cat. 23+%
Evaluable Pathogens: S. pneumo, H. flu, M. cat. E2¢ww
Drug Therapy 17
Insufficient duration of therapy 5
Extended therapy., unevaluable as clinical cure 11
Concurrent Antimicrobial Therapy 1
Protocol Violation 7
History of Chronic Sinusitis 3
History of Recurrent Sinusitis 2
History of Seizure Disorder 1
Other 1
Inappropriate Clinical Evaluation 3
Total: Microbiologically Nonevaluable Patients
FDA Evaluable Patients: All Microorganisms 149 25
FDA Evaluable Patients: Major Four Pathogens 172 25
FDA Evaluable Patients: Major Three Pathogens 213 25
Total: Microbiologically Nonevaluable Patients
FDA Evaluable Patients: All Microorganisms 174/277 (63%)
FDA Evaluable Patients: Major Four Pathogens 197/277 {71%)
FDA Evaluable Patients: Major Three Pathogens 238/277 {B6%)

*+ Admission microorganism was not one of the four organisms accepted as pathogens in acute

bacterial sinusitis for purposes of this review. This review contains three analyses of efficacy data
with (1) all pathogens, (2} only the subgroup of patients with the accepted four pathogens (S.
pneumo, S. aureus, H. flu, M. cat) and (3) only the subgroup of patients with the accepted three
pathogens (S. pneumo, H. flu, M. cat).

#*+ Total number of patients with S§. aureus isoclated on admission was 41, of these, 22 were
microbiologically evaluable, 7 were microbiologically unevaluable, and 12 were isolated as part of
polymicrobial infections and, therefore considered contaminants for the purposes of this analysis.
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13.2. Microbiologic Efficacy .

Study N93-006 also entailed a microbiologic evaluation. According to the DAIDP
“Points-to-Consider”, this study should establish acceptable micrgbial and
clinical outcome in at least 25 patients with H. influenzae, in at least 25
patients with S. pneumoniae, and in at least 15 patients with M. catarrhalis.
The “Points-to-Consider” Document does not address the issue of S. aureus as a
pathogen, nor does it give required numbers for the number of evaluable patients.

Using the medical officer‘s clinical and microbiologic evaluability criteria
delineated in Sections 10.2.1 and 10.2.2 of this review, a total of 105 patients
were both clinically and microbiclogically evaluable. The sponsor was able meet
the “points-to-consider” recommendations for the number of pathogens for
Streptococcus pneumoniae and Haemophilus influenzae, but not for Moraxella
catarrhalis. '

The cure rates by pathogen for the three major pathogens of sinusitis and S.
aureus are listed below. The clinical cure rates are acceptable for both H.
influenzae and S. pneumonaie, but are suboptimal for both Moraxella and §. aureus.

Table 13.2.A
Poststudy Clinical Cure Rates for Subjects with Pathogens of
Primary Interest: FDA Clinically Evaluable Subjects (Protocol N93-006)

Levofloxacin
Pathogen N Cure®
Haemophilus influenzae 34 25 (74)
Moraxella catarrhalis 13 8 (62)
Staphylococcus aureus 22 11 (50)
Streptococcus pneumoniae 29 26 (90)

*N=number of subjects who had that pathogen alone or in combination with other pathogens.
(Note: Staphylococcus aureus was considered a pathogen when isolated alone; in polymicrobial
infections, S. aureus was considered a contaminant. Eleven patients
considered clinically evaluable by FDA had S. aureus as
part of a polymicrobial infection. S. aureus data for these patients is pot included in this table.)
*Poststudy clinical ocutcome is defined by the reviewing medical officer as either cure or
failure (i.e., no improvement category is used). Numbers shown in parentheses are percentages for
that category.

As noted previously, there were no quantitative cultures included as part of this
protocol. Therefore, it is unknown whether or not the cure rates and eradication
rates for S. aureus represent isolates with a CFU count that were actually below
the breakpoint for S. aureus as a pathogen.
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The microbiologic eradication rates by pathogen for the three major pathogens of
sinusitis and S. aureus are listed below. The clinical cure rates are acceptable

for both H. influenzae and S. pneumonaie, but are suboptimal for both Moraxella and
S. aureus.

Table 13.2.B
. Overall Microbiologic Eradication Rates
by Pathogen Category and Pathogen:

FDA Microbiologically Evaluable Subjects (Protocol N93-006) *

Levofloxacin
N® Eradicated®
Pathogen Category/Pathogen N (%)
—

Pathogen Category

Gram-positive aerobic pathogens 63 50 {79)
Gram-negative aerobic pathogens 70 51 (73)
Gram-positive anaercbic pathogens 2 1 (50)
Gram-negative anaerobic pathogens 1 1 (100)
Total by pathogen 136 103 {76)
Total by subject 131 96 (73)
Pathogen

Haemophilus influenzae 34 25 (73)
Moraxella catarrhalis 13 8 (62)
Staphylococcus aureus 22 11 (50)
Streptococcus pneumoniae 29 27  (93)

*The sponsor presents micrcbiologic results separately by collection methed (i.e., antral
puncture and endoscope). Since results are very similar, FDA presents results for both
collection methods combined.

*N=number of subjects who had that pathogen alone or in combination with other pathogens. (Note:
Staphylococcus aureus was considered a pathogen when isolated alone; in polymicrobial
infections, S. aureus was considered a contaminant. Eleven patients '

considered clinically evaluable by FDA had
S. aureus as part of a polymicrobial inrection. S. aureus data for these patients is ot
included in this table.)

“Numbers shown in parentheses are percentages for that category.

As noted previously, there were no quantitative cultures included as part of this
protocol. Therefore, it is unknown whether or not the cure rates and eradication
rates for S. aureus represent isolates with a CFU count that were actually below
the breakpoint for S. aureus as a pathogen. Of the 329 patients in the intent-
to-treat cohort, 84% (276/329) were evaluated by needle aspirate and 23% (64/276)
were evaluated by endoscopy. Of the 277 FDA clinically evaluable patients, 84%
(233/277) were evaluated by needle aspirate and 15% (41/277) were evaluated by
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endoscopy. In the intent-to-treat cohort, the rate of isolation for §. aureus was
9.8% (27/276) by aspirate and 22% (14/64) by endoscopy. Similarly, in the FDA
evaluable patient cohort, the rate of isolation for S. aureus was 9.1§_}22/233)
for aspirate and 29% (12/41) for endoscopy. Thus, in the intent-to-treat cohort,
up to 12% of the S. aureus isolates obtained by endoscopy may represent
contaminants rather than true pathogens, and up to 20% of the S§. aureus isolate
obtained by endoscopy in the FDA evaluable cohort could represent contaminants
rather than true pathogen. These calculations should be gualified by the fact
that there are small numbers of patients in the endoscopy group, thus these
estimates may not be representative of a larger sample of endoscopically obtained
isolates.

When a similar analysis was conducted for the FDA microbiologically evaluable
patient cohort, the analysis was done both on a per patient and per isolate
basis. The rate of isolation of S. aureus by needle aspiration was 27% (22/81
patients), on a per patient basis, and 20% (23/116 procedures), on a per
procedure basis; and the rate of isclation of S. aureus by endoscopy was 50%
{12/24 patients), on a per patient basis, and 34% (12/35 procedures) on a per
procedure basis. Thus the rate of contamination in the endoscopically obtained
samples could range up to 23% on a per patient basis and 14% on a per procedure
basis.
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13.4. Overall Success Rates: Analysis by Subgroups of FDA
Microbiologically Evaluable Patients -
The overall success rates for the three subgroups of microbiologically.evaluable
patients are summarized in Table 13.4, below. The overall success rate
for patients with all pathogens isolated at admission was 70%, for those
with the major three pathogens and S. aureus was 68% and for these with
only the major three pathogens was 75%. This emphasizes the deleterious
effect of the low cure/eradication rate for S. aureus on the overall
success rate for treatment of the major pathogens of acute bacterial
sinusitis.

Table 13.4
Overall Success Rates* by Study Center:

FDA Microbiologically AND Clinically Evaluable Subjects
{Protocol N93-006)

All Microorganisms Admission Pathogens Admission Pathogens

igolated on S. pneumoniae S. pneumoniae

Admission Culture M. catarrhalis M. catarrhalis

H. influenzae H. influenzae

S. aureus

N Overall N Overall N Overall

Investigator Success® Success® Success?
Amsbaugh 2 0 (0) 1 0 (0) 0 0 (0)
Anthony 8 4 (50) 6 3 (50) 4 2 (50)
Dennington 8 1 (13) 8 0 (0) 3 0 (0)
Dyke 6 2 (33) 5 1 {(20) 2 1 (50)
Edelstein 3 3 (100) 2 2 (100) 1 1 (100)
Follett 3 2 (67) 2 1 (50) ] 0 (0)
Kidder 3 2 (67) 3 2 (67) 3 2 (67)
Klein 1 0 (0) 0 0 (0 0 0 (0)
Kopp 17 9 (53) 12 6 (50) 10 4 (40)
Lee 1 1 (100) 1 1 (100) 1 1 (100)
Littlejohn 11 9 (82) 11 9 (82) 8 8 (100)
McClean i 5 (M) 7 5 (71 4 3 (75)
Pulver 2 1 (50) 2 1 (50) 2 1 (50)
Scott 5 5 (100) 2 2 (100) 2 2 (100)
Sydnor 38 33 (87) 31 26 (87) 25 22 (88)
Weakley 12 12 (100) 9 9 (100) 6 6 (100)
Total 127 89 (70) 102 69 (68) 71 §3 (75)

*Overall success is defined as clinical cure (as assessed by the reviewing medical
officer) and microbiolegic eradication {also as assessed by the reviewing medical
officer) .

*Numbers shown in parentheses are percentages for that category.
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13.5. Overall Success Rates: Analysis by Pathogen

The overall success rates for FDA clincially and microbiologically evaluable
patients are summarized by pathogen for the four pathogens requested by the
sponsor in the proposed package labelling in Table 13.5, below. As discussed
above under Section 13.4, the overall success rate for patients with the major
three pathogens (Haemophilus influenzae, Moraxella catarrhalis, Streptococcus
pneumoniae) and S. aureus was 68%; and the overall success rate for those with
only the major three pathogens (Haemophilus influenzae, Moraxella catarrhalis,
Streptococcus pneumoniae) was 75%. The overall success rate for patients with
H. influenzae was 73%, for those with M. catarrhalis was 62%, for those with S.
aureus was 50%, and for those with S. pneumoniae was 93%. Thus, the overall
success rate for patients with one of the four pathogens requested by the sponsor
varied greatly by individual pathogen, and the very low clinical success rates
among cases of sinusitis due to M. catarrhalis and S§. aureus contributed to the
low overall success rate for levofloxacin in the treatment of acute bacterial
sinusitis caused by one of these four pathogens. Likewise, the overall success
rate for patients with one of the three major pathogens varied greatly by
individual pathogen, and the very low clinical success rate among cases of
sinusitis due to M. catarrhalis contributed to the low overall success rate for
levofloxacin in the treatment of acute bacterial sinusitis caused by one of the
three major pathogens.

Table 13.5
Overall Success Rates' by Admission Pathogen:

FDA Microbiologically AND Clinically Evaluable Subjects
{Protocol N93-006)

Admission Pathogens N Overall Success*
Haemophilus influenzae 34 25 {73)
Moraxella catarrhalis 13 g8 (62)
Staphylococcus aureus 22 11 (50)
Streptococcus pneumoniae 29 27 (93)

All Four Pathogens 102 69 (68)

All Pathogens except S. aureus 71 53 (75)

*Overall Success is defined as clinically cured AND microbiologically eradicated
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14. Safety Results as per Sponsor

14.1. Data Set Analyzed —

A subject was included in the safety summaries if he/she received study

drug and any postadmission data were available. All of the 329 subjects
enroclled in this study were evaluated for safety. - -

14.2. Overview of Safety Data

The most frequently reported adverse events (regardless of relationship to study
drug) occurred in the gastrointestinal (GI) system {(17.0% incidence)and consisted
primarily of diarrhea, nausea, flatulence, and abdominal pain. The most common
adverse event, diarrhea, was reported by 7.3% of levofloxacin-treated subjects.
Adverse events in the other body systems occurred in fewer than 5% of subjects,
with insomnia (4.6% incidence) the second most common adverse event in this
study. Eight (2.4%) subjects had adverse events considered marked in severity.
Twenty-nine (8.8%) subjects had adverse events considered by the investigator to
be probably or definitely drug-related.

Six (1.8%) of 329 subjects evaluable for safety discontinued due to adverse
events. Three subjects discontinued because of gkin-related adverse events (rash,
pruritus, and/or edema) and three discontinued because of GI-related adverse
events (diarrhea, nausea, or abdominal pain); one subject who discontinued
because of a GI event also discontinued due to dizziness and lightheadedness. One
serious adverse event (myocardial infarction) was reported; this event was
moderate in severity and considered by the investigator to be unrelated to study
drug administration. No deaths occurred during the study. Clinically significant
treatment-emergent changes in clinical laboratory tests, physical examinations,
and vital signs occurred infrequently.

14.3. Treatment-Emergent Adverse Events

One hundred twenty-nine (39.2%) of 329 subjects evaluated for safety reported at
least one treatment-emergent adverse event during the study, including events
considered by the investigator as related or unrelated to study drug. These are
summarized by body system in Table 14.3.A, on the following page. The body system
with the highest reported incidence of adverse events was the gastrointestinal
(GI) system in which 56 (17.0%) of the subjects reported an adverse event.
Adverse events in the other body systems occurred in fewer than 10% of subjects.

Adverse events (primary terms) reported for at least 2.0% of subjects are
presented in the Table 14.3.B, on the following page. The most frequently
reported adverse events were diarrhea (7.3%), insomnia (4.6%), nausea (4.3%), and
flatulence (2.7%). Psychiatric/ CNS adverse events, consisting primarily of
insomnia, occurred at a rate of 4.7%.
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Incidence of Adverse Events Summarized by Body System:
Subjects Evaluable for Safety (Protocol N93-006)

Table 14.3.A

N=329

Body System N %

Gastrointestinal System Disorders 56 (17.0)
P sychiatric Disorders Fal ©4)
Body &s 8 Whole — General Disorders 19 (58)
Cenirai & Peripheral Nervous System Disorders 17 (52
Respiratory System Disorders 16 49
Skin and Appendages Disorders 15 45)
Musculo-Skeletal System Disorders 11 3
Resistance M echanism Disorders 8 (24)
Heearing and Vestibular Disorders 6 |8
Vision Disorders 4 12)
Reprodudive Disorders, Female® 3 (16}
Special Senses Other, Disorders 2 (06)
Candiovasculer Disorders, General 1 ©.3)
Myo-, Endo-, Pericardial & Valve Disorders 1 (03)
VYasculer (Extracardiac) Disorders 1 (03)
Total With Adverse Everts (%) 129 (38.2)

*Percentage for this body system is based on the total number of women evaluabie for

safety (N=192).

Incidence of Frequently Reported Adverse Events (22%)

Subjects Evaluable for Safety (Protocol N93-006)

Table 14.3.B

Summarized by Primary Term:

Levotoxadn (N=329)

Body SystemPrimary Tam No. Subjeds % Subjects
Al Body Systems 129 332
Gastrointestinal System Disorders

Diarthea 24 73

Nausea 14 43

Flatuence 9 27

Abdominal Pain 7 21
Peychistric Disorders

insomnia 15 45
Centrel & Peripheral Nervous System Disorders

Headache 8 24

Dizziness 7 21
Body As A Whole —- Ganers! Disorders

Pein 7 21

*Primary term reported by 22 0% of subjects.

e
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The majority of adverse events were assessed as mild or moderate in severity.
Eight (2.4%) subjects reported one or more adverse events of marked severity; no
marked adverse event of a specific type was reported by more than one subject.
Pruritus and erythematous rash in one subject were considered by the iﬁGZEtigator
to be definitely related to study drug administration and genital moniliasis in
another subject was considered probably related; none of the other markedly
severe adverse events was considered drug-related. One of the eight “subjects
with marked adverse events discontinued study drug treatment due to adverse
events. In general, the profile of adverse events in these different subgroups
was comparable to that observed in the study population as a whole. The
percentage of subjects 65 years of age or older who reported at least one adverse
event was higher than in the overall study population (52.6% vs. 395.2%,
respectively), but the significance of the finding is unclear given the small
number (N=19) of subjects in this age subgroup.

Table 14.3.C
Subjects with Adverse Events of Marked Severity:
Subjects Evaluable for Safety (Protocol N93-006)

Subject Adverse Event Relationship To
_ Number Age Sex (Primery Tem) Stucty Drug*
Levofioxacin

43 F Dizziness Remote

44 F Eerache None

30 M Pruritus Definite
Erythematous Rash Definite

64 M Headache Remote
Fatigue Remate

41 M insomnia Remote

46 F Paint None

55 F Athrmaigia Possible

b 1] F Genitsl Moniiasis Probeble

*Based on invedigator's assessmert.
* Facial Pain.
* Subject discortinued due {o these adverse events. (see Table 24)

No deaths occurred during the study. Six (1.8%) of the subjects enrolled in the
study discontinued due to adverse events. Three discontinued because of skin-
related adverse events (rash, pruritus, and/or edema) and three ‘discontinued
becaugse of GI-related adverse events (nausea, abdominal pain, or diarrhea). One
subject (504) who discontinued because of a GI adverse event (nausea) also
discontinued due to dizziness and lightheadedness.

One subject *experienced a serious adverse event (myocardial infarction)
on Day 28, 14 days after completing therapy. This adverse event was considered
by the investigator to be unrelated to study drug administration.
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15. Medical Officer’s Conclusions from Study N93-005:
15.1. Clinical Efficacy

15.1.1.

The clinical cure rate for levofloxacin in FDA evaluable patiants with

a diagnosis of acute bacterial sinusitis was 79% in protocol M92-040 and
71 % in protocol N93-006. Protocol M92-040 was an active-controlled study
comparing levofloxacin to amoxicillin/clavulanate, and in this study the
confidence intervals around the difference in cure rates between the two
arms overlapped zero (95% CI -13.0 to 2.2). Thus, levofloxacin can be
considered statistically equivalent to amoxicillin/clavulanate in the
treatment of acute bacterial sinusitis.

15.1.2 Protocol N93-006 has significant flaws in the protocol design including:
15.1.2.1. The protocol was a completely unblinded study. This is

particularly significant in light of the fact that the clinical
endpoints are subjective and, thus, subject to bias from both (1)
the observer/expectation bias of the investigator and (2) the
reporting/recall bias of the patient reporting the symptoms?.

15.1.2.2. The windows for clinical evaluation at both the End-of-therapy

and End-of-study evaluations were inappropriate to allow for a
definitive test-of-cure evaluation from which could be derived a
stable point estimate for the clinical cure rate. Specifically, the
test-of-cure evaluation should have been conducted at a point at
which the assessment could be dichotomized into a cure/failed
category, eliminating the “clinically improved” category. 1In this
protocol, the EOT evaluation was conducted too early to assess a
stable cure rate and the EOS evaluation was scheduled too far out
from the end of therapy to differentiate (1) clinical failures
(early relapses) resulting from partial response to study drug or
superinfection from (2) recurrent sinusitis (late relapses)from
reinfection with the same organism or infection with another
organism

15.1.2.3. The clinical assessment categories were inappropriate.

Specifically, the clinical assessment should have been a dichotomous
cured/failed category. Acute bacterial sinusitis is a disease that
should be fully resolved by three weeks from diagnosis, and, thus,
if the appropriate time point were used for the test-of-cure
evaluation, should be evaluated as cured/failed. Any residual
symptoms, though less severe than at clinical presentation ang,
therefore, given the clinical categorization of “improved”, are by
strict definition a clinical failure.

25

sackett DL. Bias in Clinical Research. J_Chronic Dis 32:51-63, 1979.
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15.1.3. Protocol N93-006 has significant flaws in the protocol implementation
including: -
15.1.3.1. In adequate documentation of the dates of previous episodes of
acute sinusitis, history of chronic sinusitis, and history of
recurrent sinugitis. Multiple examples were present of patients
with (1) a history of chronic sinusitis or (2) the present infection
being an acute exacerbation of chronic sinusitis being included in
.the sponsor’s evaluable patient cohort.

15.1.3.2. Omission of culture of persistent sinus secretions at the
follow-up visits (both EOT and EOS), with overuse of the designation
of “presumed eradication” in cases where documentation of
microbiologic outcome was possible.

15.1.3.3. Inadequate of numbers of microbiologically evaluable pathogens
for some pathogens. Study N93-006 also entailed a microbiologic
evaluation. According to the DAIDP “Points-to-Consider”, this study
should establish acceptable microbial and clinical outcome in at
least 25 patients with H. influenzae, in at least 25 patients with
S. pneumcniae, and in at least 15 patients with M. catarrhalis. The
“Points-to-Consider” Document does not address the issue of S.
aureus as a pathogen, nor does it give required numbers for the
number of evaluable patients.

15.1.3.4. There was inadequate characterization of the microbiology of the
subjects who were considered clinical failures. According to the
sponsor‘s analysis, only 37% (13/35) of patients who were clinical
failures at the End-of-therapy evaluation and 23% (3/13) who were
relapses at post-study were evaluated by culture. According to the
medical officers analysis, only 48% (38/79) of those who were
clinical failures at End-of-study evaluation had specimens taken for
culture. According to the Sponsor’'s analysis, of the 13
microbiologically evaluable subjects with a clinical relapse at
poststudy, only three subjects had a culture done at the poststudy
visit; the remainder of the subjects who were microbiologically
evaluable were presumed eradicated based on clinical response. Two
of these three subjects showed eradication of their infection at
both the posttherapy and poststudy visit; the other subject
showed eradication of her infection at the posttherapy visit and a
relapse at poststudy (this latter subject was also a clinical
relapse) .

An accurate assessment of the hicrobiology in the cohort of clinical
failures is particularly important because this study was designed
to evaluate the efficacy of a quinolone for infections due to
Streptococcus pneumoniae and Staphylococcus aureus, two
microorganisms for which there has been increasing resistance to the
quinolone class of antibiotics. As discussed below, S. aureus has
been shown to develop resistahcve to quinolone antibiotits DURING THE
COURSE OF THERAPY. Thus, it is important to characterize the
population of microorganisms comprising the clinical failures and to
assess if there was development of resistance in the course of
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antibiotic treatment.

15.2. The use of a quinolone antibiotics for infections involving Stfzsiococcus
pneumoniae and Staphylococcus aureus may be problematic, since resistance of
these organisms to other quinolone antimicrobial agents has been shown to occur
relatively rapidly. The use of levofloxacin for the treatment of sinusitis in
the community will in general be empiric, thus, its coverage for organisms in
which there could be pre-existing or rapid development of resistance may be
suboptimal and may not be known with great accuracy.

15.2.1. Quinclone-resistance has been documented to occur rapidly in
Staphylococcus aureus.
Quinolone-resistance has been documented to occur rapidly in
Staphylococcus aureus, with methicillin-resistant S. aureus (MRSA)
developing resistance at a more rapid rate than methicillin-
sensitive S. aureus (MSSA). Ciprofloxacin-resistance in S. aureus is
well documented, with reports resistance developing during therapy
with these agents?¢. One study surveyed the development of
ciprofloxacin-resistance in methicillin-resistant S. aureus (MRSA)
in patients treated with the antibiotic for nonstaphylococcal
infections in a VA Medical Center. These authors reported that 79%
of MRSA isolates were resistant to ciprofloxacin one year after
introduction of the drug, and 91% of MRSA isclates were resistant to
ciprofloxacin two years after introduction of the drug?”. Piercy
et.al. reported development of resistance in 16% (6/37) of patients
who were being treated with ciprofloxacin for MRSA colonization and
Mulligan et.al. reported 32% (7/22) of treatment episodes were
associated with the development of ciprofloxacin-resistant MRSA
during the course of antibiotic therapy?®. Resistance among
methicillin-susceptible S. aureus (MSSA) has been less widespread
than with MRSA, but has still been reported®.

% Daum TE, Schaberg DR. Increasing resistance of S. aureus to ciprofloxacin. Antimicrob

Agents Chemother 34:1862-3, 1990; Blumberg HM, Rimland D, et.al. Rapid develcpment of
ciprofloxacin resistance in Methicillin-susceptible and methicillin-resistant Staphylococcus
aureus. J Infect Dig 163:1279-85, 1991; Mulligan ME, Ruane PJ, et.al. Ciprofloxacin for
eradication of methicillin-resistant Staphylococcus aureus colonization. Am J Med 82

(Suppl.4A) :215-9, 1987; Piercy EA, Barbaro D, et.al. Ciprofloxacin for methicillin-resistant
Staphylococcus aureus infections. Antimicrob Agents Chemother 33:128-30, 1989; Scaefler S.
Methicillin-resistant strains of Staphylococcus aureus resistant to the quinolones. J Clin
Microbiol 27:335-6, 19859; Shalit I, Berger SA. Widespread quinolone resistance among methicillin
resistant S. aureus. Antimicrob Agents Chemother 33:593-4, 1989; Isaacs RD, Kunke PJ, et.al.
Ciprofloxacin resistance in epidemic methicillin-resistant S. aureus. Langet 2:843, 1988.

27 plumberg HM, Rimland D. J Infect Dis 163:1279-85, 1991.

28 Piercy EA. Antimicrob Agents Chewmother 33:128-30, 1989; Mulligan ME, Ruane PJ, et.al.
Am J Med 82 (Suppl.4A):215-9, 1987.

» Scaefler S. g Clin Microbiol 27:335-6, 1989; Shalit I, Berger SA. Antimicrob Agents
Chemother 33:593-4, 1989; Isaacs RD, Kunke PJ, et.al. Lancet 2:843, 1988; Daum TE, Schaberg DR.

Antimicrob Agents Chemother 34:1862-3, 1990.
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While the mechanism of resistance of S. aureus to quinolones is not
completely understood, there are authors who suggest that the rapid
emergence of ciprofloxacin resistance in S. aureus may be-due to the
fact that a single-step point mutation alone can lead to hlgh level
resistance?®. For S§. aureus, the frequency of alterations in DNA
gyrase caused by single-step mutations increases from 1 in 10% to 1
in 105 when bacteria are exposed to concentrations close to the
minimal inhibitory concentration. The £frequency of s8ingle-step
mutation to fluoroquinolone resistance in S. aureus ranges from 1.5
x 10-5 at twice the MIC to £3.6 x 10 -12 at eight times the MIC; and
high level resistance occurs with serial exposure of bacteria to
increasing concentrations of fluoroquinolones.

15.2.2. Quinolone-resistance has been documented to occur in
Streptococcus pneumoniae. The mechanism for pneumococcal resistance
to the quinolones is also a one-step point mutation (single amino
acid substitution) in the DNA gyrase 1leading to high level
resistance??. Quinolone resistance to ciprofloxacin is more
prevalent than resistance to ofloxacin, with one paper in 1892
reporting 95% of pneumococcal isolates susceptible to ofloxacin and
only 68% of isolates susceptible to ciprofloxacin®’. However, it
should be noted that development of resistance to antimicrobial
agents is a time-dependent phenomenon, and that ciprofloxacin has
been in use longer than ofloxacin. Data presented by the Center for
Disease Control3* at the 35th Interscience Conference on
Antimicrobial Agents and Chemotherapy showed that there could ‘be
significant development of resistance to ofloxacin in the period of
one vyear, such that the point prevalence for pneumococcal
intermediate resistance to ofloxacin was 1% in 1993 and 9.5% in
199%4. However, it should be noted that there was no absolute
resistance detected in this study.

3oalumbezg HM, Rimland D. J Infect Dis 163:1279-85, 1991; Oshita Y, Hiramatsu K. A point

mutation in norA gene is responsible for quinolone resistance in Staphylococcus aureus. Biochem
Biophvs Res Commuyn 172:1028-34, 1990; Yoshida H, Bogaki M, et.al. Nucleotide sequence and
characterization of the Staphylococcus norA gene, which confers resistance to the quinolones. J

Bacteriol 172:6942-9, 1990; Neu HC. Bacterial resistance to the fluoroquinolones. " Rev Infect Dis

10 (suppl.l) :57-63, 1988; Sreedharan S, Oram M. DNA gyrase gyrA mutations in ciprofloxacin-
resistant strains of S. aureus: close similarity with quinolone resistant mutations in E. coli.

Bacteriol 172:7260-2, 1990.
31 plumberg HM, Rimland D. J Ipfect Dis 163:1279-85, 1991.

2 Piddock LJV, Wise R. The selection and freguency of streptococci with decreased
susceptibility to ofloxacin and the other quinoclones. J Antimjicrobial Chemo 22 (suppl C):45-51,
1988.

33Jones RN, Reller LB, Rosati LA. Ofloxacin, a new Broad Spectrum Fluoroduinolone:

Results from a Multicenter, National cOmparative Activity Surveillance Study. Diagq, Microbial
Infect Dives 15:425-34, 1992.

i Butler JC, Hofman J, Elliot JA, et.al. Late breaking abstract. 35th ICAAC, San
Francisco, CA, September 17-20, 1995.

o
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Pharmacokinetic/pharmacodynamic data have been used to attempt to
predict the clinical efficacy of antimicrobial agents against
specific microorganisms. In the case of the - quinolone
antimicrobials, the inhibitory dquotient, defined as the auc/MIC
ratio (the ratio of the Area Under the Concentration-time Curve
(AUC) of the antibiotic to the minimum inhibitory concentration
(MIC) of the S. pneumoniae isolate) has been shown to be predictive
of clinical efficacy, with an AUC/MIC value of 40 being the
breakpoint for S. pneumonaie®. Levofloxacin, being the active
isomer of ofloxacin, achieves higher blood level of the active
igsomer, and thus has a better inhibitory quotient for S. pneumonaie,
as described in the table below. However, it should be noted that
the MIC90 of some strains of S. pneumonaie is now 24 mcg/mL for both
ciprofloxacin and ofloxacin. At this higher MIC, the inhibitory
quotient for levofloxacin falls below the breakpoint of 40. Thus,
the margin for “MIC creep” afforded even by the higher blood levels
of levofloxacin is borderline.

It should be noted that all these calculations are theoretical based
on the pharmacokinetic/pharmacodynamic data of these compounds. For
ofloxacin, there remains a discrepancy between the inadequacy of the
inhibitory quotients and the clinical efficacy, with the clinical
efficacy being better than would be predicted by the marginal
inhibitory quotient against S. pneumonaie.

Table 15.2.1

Inhibitory quotients against Streptococcus pneumonaie for several of the

Fluoroquinolone Antibiotics: Calculated for MICs of 2 mcg/mL and 4 mcg/mL

MIC AUC/MIC MIC AUC/MIC

Ciprofloxacin ) 2 mcg/mL 11.6 4 mcg/mL 5.8
Ofloxacin 2 mcg/mL 43.5 4 mcg/mL 21.8
Levofloxacin 2 mcg/mL 60.7 4 mcg/mL 30.4

35

Dr. David C. Hooper . Presented at the 35th ICAAC, San Francisco, CA, September, 1935.
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15.3. There is inadequate data regarding the CNS levels of levofloxacin.
This is particularly important in assessing the adequacy of this drug for
coverage against CNS seeding in bacteremic pneumococcal -pneumonia.
However, also for CNS coverage in sinusitis (particularly S. pneumoniae
and S. aureus, given that the venous drainage of the sinus is posterior
into the venous drainage of the CNS. o
According to the biopharmaceutics reviewer, the pharmacokinetics and
distribution of levofloxacin are comparable to that of ofloxacin, such
that extrapolation of the CSF penetration of ofloxacin to levofloxacin can
be used to calculate the theoretical CSF penetration of levofloxacin. The
CNS penetration ofloxacin is generally 40-50% of its blood level.
Theoretically, if the CNS levels of levofloxacin were 50% of the blood
levels of the drug, the inhibitory quotient (AUC/MIC) within the CNS for
S. pneumoniae (at an MIC of 2 MIC/mL} would be approximately 30, which is
below the breakpoint of 40 which correlates with clinically efficacy for

the quinolones. Thus, the coverage for S. pneumoniae within the CNS
could, hypothetically, be marginal, particularly for pneumococcal
bacteremia. Again, this is based on a theoretical calculation using a

breakpoint calculated by Hooper for use win predicting the clinical
efficacy of the fluoroquinones. The reader is referred to Section 15.2.2.
for a discussion of the use of the inhibitory quotient in extrapolating
pharmacokinetic/pharmacodynamic data to clinical efficacy.

15.4. The clinical efficacy (i.e. the clinical cure rate) of levofloxacin
was statistically equivalent to amoxicillin/clavulanate in Protocol M92-
040. The clinical cure rate for the levofloxacin arm was 79% (209/263),
and that for the amoxicillin/clavulanate arm was 74% (197/266), with the
95% confidence interval around the difference being -13.0 to 2.2. Thus,
levofloxacin meets statistical criteria for approval for the treatment of
acute bacterial sinusitis. The clinical cure rate in Protocol NS3-006 was
71 %, thus, comparable to the levofloxacin arm in Protocol M92-040.
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Recommendations:
l. Clinical Efficacy: .

Protocol M92-040 demonstrated that clinical cure rate of levofloxacin (79%) in
the treatment of acute bacterial sinusitis meets statistical criteria for
equivalence to the comparison arm of amoxicillin/clavulanate (74%). The clinical
cure rate in study N93-006 (71%) was comparable to the levofloxacin treatment arm
in Protocol MS52-040. When the levofloxacin-treated patients in protocol MR92-040
and N93-006 were combined into a single cohort, the clinical cure rate was 75%.
The 95% confidence interval around the difference in treatment arms for the
combined cohort was ., sof{-7, Sha, s+ Thus, based on the data in the NDA
database, which meet regulatory criteria for approval, the Division is justified
in granting this indication for the use of levofloxacin.

Table I
Combined Analysis of Protocols MR92-040 and N93-006
Poststudy Clinical Cure Rates and Confidence Intervals By Protocol:
FDA Clinically Evaluable Subjects

Levofloxacin Amoxicillin/
Clavulanate
95% Confidence
Protocol N Cure® N Cure® Intervalb
MRS2-040 263 209 (79) 266 197 (74) {(-12, 2)
N93-006 277 198 (71) - L .
Total 540 407 (75) 266 197 (74) (-7, 5)

‘Poststudy clinical outcome is defined by the reviewing medical officer as either “cured” or
“failed”: there was no intermediate clinical outcome category of “improved” .

2. Microbiologic Efficacy:

There exists discrepancies in the eradication rates for the pathogens requested
by the sponsor (S. pneumoniae, M. catarrhalis, H. influenzae, S. aureus). The
clinical cure rates and microbioclogic eradication rates for S. pneumoniae and H.
Influenzae are adeguate, but the clinical cure a rates for M. catarrhalis and S.
aureus are suboptimal. There was only one study with microbiologic evaluation
in the pivotal studies submitted for this indication, and that was Protocol N93-
006. Therefore, the microbiologic efficacy results for that protocol would be
considered the summary microbiologic results for this indication. These results
are summarized in Tables II and III, on the following page. Following the
summary table, there is a discussion of the recommendations for each pathogen
requested by the sponsor in the proposed labeling for this indication.
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Overall Microbiologic Eradication Rates
by Pathogen Category and Pathogen:

FDA Microbiologically Evaluable Subjects (Protocol N$3-006) *
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Levofloxacin J
N® Eradicated®

Pathogen Category/Pathogen N (%)
Pathogen Category

Gram-positive aerchic pathogens 63 50 (79)
Gram-negative aerobic pathogens 70 51 (73)
Gram-positive anaerobic pathogens 2 1 {50)
Gram-negative anaerobic pathogens 1 1 (100)
Total by pathogen 136 103 (76)
Total by subject 131 96 (73)
Pathogen -

Haemophilus influenzae 34 25 (73)
Moraxella catarrhalis 13 8 (62)
Staphylococcus aureus 22 11 (50)
Streptococcus pneumoniae 29 27 (93)

*The sponsor presents microbiologic results separately by collection method (i.e., antral
puncture and endoscope). Since results are very similar, FDA presents results for both

collection methods combined.

*N=number of subjects who had that pathogen alone or in combination with other pathogens. (Note:
Staphylococcus aureus was considered a pathogen when isclated alone; in polymicrobial
infections, S. aureus was considered a contaminant.

§. aureus as part of a polymicrobial infection.
included in this table.)

S. aureus data for these patients is pot

Eleven patients
considered clinically evaluable by FDA had

‘Numbers shown in parentheses are percentages for that category.

Table III

Ovérall Success Rates® by Admission Pathogen:
FDA Microbiologically AND Clinically Evaluable Subjects

(Protocol N93-006)

Admisgion Pathogen(s) N Overall Success* l
Haemophilus influenzae 34 25 (73)
Moraxella catarrhalis 13 8 (62)
Staphylococcus aureus 22 11 (50)
Streptococcus pneumoniae 29 27 (93)

b —— T ——

All Microorganisms isolated at Admission 127 89 (70)

Four Pathogens (H. flu., M. cat., S. aureus., S. pneumo.) 102 €69 (68)

Three Major Pathogens (H.flu., M. cat., S. pneumo.) 71 53 (75)

*Overall Success is defined as clinically cured AND microbiologically eradicated —
PN=number of subjects who had that pathogen alone or in combination with other pathogens, (Note

Staphylococcus aureus was considered a pathogen when isolated alone;

infections, S. aureus was considered a contaminant. Refer to footnote to Table II, above.
‘Numbers shown in parentheses are percentages for that category.

in polymicrobial
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2.1 Streptococcus pneumoniae: .
The point estimate for a 93% eradication rate of Streptococcus ppeumoniae
would, generally, support the inclusion of this organism in the labeling.
However, the issues surrounding the resistance of this organism to the
quinolone antimicrobials need to be considered, since the use of this
antimicrobial in general medical practice for the treatment of acute
bacterial sinusitis will, in general, be empiric.

Acknowledging the limitation of comparing eradication rates and in vitro
susceptibility rates, the eradication rate of S. pneumoniae in Protocol
N93-006 is below the historic susceptibility rate of 95% for ofloxacin
against S. pneumoniae that existed at time that this advisory committee
made this recommendation for the class labeling change for the quinolones.
However, this eradication rate is well above the comparable susceptibility
rate of 68% for ciprofloxacin against S. pneumoniae during that same
period. The Medical Officer recommends that the microbiologist examine
the in vitro susceptibilities of S. pneumoniae in light of the historical
data on other quinolne antimicrobials. If the resistance rates to
levofloxacin are comparable to those for ofloxacin at time of this
advisory committee recommendation, a warning statement regarding
resistance of this organism to the fluorogquinolones should definitely be
included in the label.

2.2. Haemophilus influenzae:
The eradication rate (73%) of this organism is acceptable to support its
inclusion in the labeling.

2.3. Moraxella catarrhalis:
The small numbers of Moraxella present in the evaluable patient poocl may
not give a stable point estimate for the eradication rate of this
microorganism; nevertheless, the eradication rate of 62% is suboptimal.
The inclusion of this organism in the labeling is equivocal.

2.4. Staphylococcus aureus:
The clinical cure (50%) and eradication rate (50%) for S. aureus are not
adequate to support its inclusion in the labeling. In addition, the lack
of gquantitative cultures makes rigorous interpretation of the
cure/eradication rates for this organism impossible.

Given the eradication rates in the NDA database, the Division is justified in
granting H. influenzae and, depending on the in vitro susceptibility rates, S.
pneumoniae for the product labeling. The medical officer will defer to the team
leader in granting M. catarrhalis for the labeling, because of the low number of
organisms and the poor eradication. The team leader may wish to recommend a
repeat study with adequate numbers of M. catarrhalis for inclusion of this
organism in the labeling. The medical officer cannot recommend the inclusion of
S§. aureus™in the labeling because of (1) the low eradication rate (2) the absence
of quantitative culture in the protocol. The extensive discussion above
regarding the resistance of both S. aureus and S. pneumoniae to quinolone
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antimicrobial emphasizes the Medical Offiéer's concerns regarding the long term
efficacy.of levofloxacin for this indication.

3. Subsequent clinical study for the treatment of Staph933coccus

aureus in acute bacterial sinusitis:
The Medical Officer recommends that the Sponsor not be granted a.claim for

Staphylococcus aureus based on the above reasons. The Medical Officer also
raises concerns about the use of quinolone antimicrobial for the treatment of
presumed or documented s. aureus in either the maxillary or

frontal/sphenoid/ethmoid sinuses because of (1) the low susceptibility rates of
S. aureus to levofloxacin documented in this database, (2) the rapid development
of resistance (at times during therapy) of S. aureus to the other quinolones, and
{3) the high CNS complication rates of S. aureus sinusitis. If the sponsor would
like S. aureus included in the label for this indication, the Medical Officer
recommends a rigorous subsequent study with, at minimum, (1) quantitative
cultures to distinguish between S. aureus as a contaminant and S§. aureus as a
pathogen and (2) rigorous characterization of the microbiology of clinical and
microbiologic failures to assess for the development of resistance in S. aureus
during the course of therapy.

4. Phase 4 agreement requiring surveillance for the development of

resistance to levofloxacin:

The extensive discussion above regarding the resistance of both S. aureus and S.
pneumoniae to these agents emphasizes the medical officer’s concerns regarding
the long term efficacy of levofloxacin for this indication. The Medical officer
would recommend that a condition of the approval be a Phase 4 surveillance
program to document the development of resistance to this antimicrobial so that
product labeling can be updated accordingly.

4.1. Streptococcus pneumoniae:

According to an DAIDP advisory committee recommendation in October 1991,
there exist significant concern about the resistance of S. pneumonaie to
the quinolone antimicrobials, such that there was a recommendation of a
labeling change warning of the development of resistance in S. pneumoniae
and recommending that the “quinolones not be used as first line agent for
the treatment of infection due to presumed or confirmed [pneumonia] S.
pneumonaie”. As per the discussion of inhibitory quotients of several of
the quinolone antimicrobials for S. pneumonaie, there does not exist a
large safety margin for levofloxacin in regards to the achievable blood
levels (AUC) and the MIC of this organism. In addition, the eradication
rate of 'S. pneumoniae in Protocol N93-006 is below the historic
susceptibility rate of 95% for ofloxacin against S. pneumoniae that
existed at time that this advisory committee made this recommendation for
the class labeling change for the quinolones.
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4.2. Staphylococcus aureus:

Although the Medical Officer cannot recommend the use of levofloxacin for the
treatment of acute bacterial sinusitis due to S§. aureus, the fact that the
organism is a minor pathogen in this disorder, and, when present, a very
aggressive pathogen, raises concern over the empiric use of this antimicrobial
for coverage of S. aureus in the sinuses. Accurate data on the development of
resistance in this organism is important to the labeling, as this drug will most
frequently be used empirically in the treatment of community-acquired acute
bacterial sinusitis.

5. A statement regarding the lack of data on the CNS pemetration of
levofloxacin should be included in the product labeling.

This is particularly important in light of the fact that, in clinical practice,
this drug will be used empirically for the coverage Streptococcus pneumoniae and
Staphylococcus aureus in the treatment of sinusitis. The inhibitory quotient in
the CSF may be suboptimal at baseline and inadequate upon development of even
intermediate resistance.
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Medical Officer’s Review of NDA 20-634
Levaquin® (levofloxacin) Tablets

Indication: Acute Exacerbation of Chronic Bronchitis

- ong eQ D na o e uUn e - R -

1.1. Study K90-070: A multicenter, randomized, open-label study to
compare the safety and efficacy of oral levofloxacin (488mg PO QD
for 5-7 days) with cefaclor (250mg PO TID for 7-10 days) in the
treatment of acute exacerbation of chronic bronchitis in adults
1.2. Study M92-024: A multicenter, randomized, open-label study to
compare the safety and efficacy of oral levofloxacin (500mg PO QD
for 5-7 days) with cefuroxime (250mg PO BID for 7-10 days) in the
treatment of acute exacerbation of chronic bronchitis in adults

2. Supportive foreign study:

2.1. 3355E-CLNQ26 3 Multicenter, double-blind, randomized,

active-controlled study comparing levofloxacin (300mg PO QD for 7

days) with amoxicillin (S500mg PO TID for 7 days) in the treatment of

acute exacerbation of chronic bronchitis in adults

Protocol: K90-070

Study Title: A multicenter, randomized study to compare the safety
and efficacy of oral levofloxacin with cefaclor in the
treatment of acute exacerbation of chronic bronchitis in
adults

Study dates: DATE STUDY INITIATED: January 7, 1992
DATE STUDY COMPLETED: July 13, 1994

1. Study Objective:

The objective of this study was to compare the safety and efficacy of 488 mg
levofloxacin administered orally once daily for 5 to 7 days with that of 250 mg
cefaclor administered orally three times daily for 7 to 10 days in the treatment
of acute bacterial exacerbation of chronic bronchitis due to susceptible
organisms in adult outpatients.

2. Protocol design:

This was a randomized, open-label, active-control, multicenter study. Subjects
who met the entry criteria were assigned randomly to receive levofloxacin for S
to 7 days or cefaclor for 7 to 10 days. Efficacy evaluations were based on the
assessments of clinical symptoms, chest examination signs, and overall clinical
response (cured, improved, failed, or unable to evaluate) and on microbiologic
eradication of the suspected pathogen(s) -isolated at admission (baseline) and of
the subject's infection considering all pathogens isolated. Clinical symptoms and
chest examination signs were to be assessed at admission and five to seven days
after the end of therapy (posttherapy), with an overall clinical response rating
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at the posttherapy visit. Cultures, gram stains, and susceptibility testing of
respiratory specimens were to be performed at admission and posttherapy.
Microbiologic response was the primary efficacy parameter and was based primarily
on the group of subjects evaluable for microbiologic efficacy as noted below.
Clinical response in the group of subjects evaluable for clinical efficacy (see
below) represented the secondary efficacy parameter for this study. Safety
evaluations consisted of treatment-emergent adverse events reported diring the
study period and of clinical laboratory tests (hematology, blood chemistry, and
urinalysis), vital signs, and physical examinations performed at baseline and
posttherapy.

3. Diagnostic criteria:

The primary diagnosis of acute bacterial exacerbation of chronic bronchitis was
defined by clinical and radiographic signs and symptoms of acute bacterial
exacerbation of chronic bronchitis:

3.1. Clinical: Subjects with a diagnosis of acute bacterial exacerbation of
chronic bronchitis, as evidenced by all of the following:

e history of chronic obstructive pulmonary disease (chronic

_ bronchitis and/or emphysema)

s recent increase in cough

¢ change in character and/or increase in production of sputum

e physical findings consistent with a diagnosis of acute bacterial

exacerbation of chronic bronchitis.

3.2. Radiographic: The patient should have had a chest radiograph without
an acute inflammatory infiltrate consistent with pneumonia
3.3. Microbiologic: An appropriate sputum specimen must have been available
for entry into the study.

4., Inclusion and exclusion c¢riteria:
4.1. Inclusion criteria:
4.1.1. Inclusion criteria as per Original Protocol dated

October 18, 1991:
Subjects may have been included in the study if they satisfied the
following criteria:

1. Age: 18 or older

2. Sex: male or female -

3. All subjects were to be appropriate candidates for oral therapy. Patients
in nursing homes may have been enrolled if they were ambulatory and
were able to carry out the activities of daily life.

4. Diagnosis of pneumonia as evidenced by:

e history ¢ physical findings ¢ chest x-ray, and/or s laboratory tests

Subjects with an exacerbation of chronic bronchitis, as evidenced by a recent

increase in cough and change in character of sputum production, may be

entered.

Nedical Officer’s Comment: The inclusion of pneumonjia in the original inclusion criteria is a
reflection of the fact that this protocol was originally written as a Lower Respiratory Tract
Infection (LRI) protocol, under which coamunity-acquired pneumonia and acute exacerbation of chromic
bronchitis are both included under the umbrella category of LRI. -

5. If female, the subject must
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have been post-menopausal for at least one year, or

have had a hysterectomy, or

have had a tubal ligation, or

have taken oral contraceptives for at least one month prior to

study entry, or agree to use spermicide and barrier methods
during the study, or
ehave used another acceptable method of contraception and agreed to
continue with the same method during the study. .

1f female and of childbearing potential, the subject must have
¢ had a normal menstrual flow within one month prior to study entry,
and
* a negative pregnancy test (serum B-subunit HCG) immediately prior

to entry.

If obtaining the serum pregnancy test result would cause a delay in treatment, a
subject may have been entered on the basis of a negative urine pregnancy test
sengitive to at least 50 mIU/mL, pending results of the serum pregnancy test.
Subsequently, if the result of the serum test was positive, the subject must
have been discontinued from the study and followed as indicated.

€. Completion of the confidential follow-up form

7. Reading and signing of the informed consent (and California Bill of Rights, if

applicable) after the nature of the study had been fully explained.

4.1.2. Inclusion criteria as per Protocol Amendment #1 dated

June 10, 1992:
Subjects may have been included in the study if they satisfied the
following:

1. Age: 18 or older
2. Sex: male or female
3. All subjects were to be appropriate candidates for oral therapy. Patients in
nursing homes may have been enrolled if they were ambulatory and were able to carry
out the activities of daily life.
4. Subjects with a diagnosis of acute bacterial exacerbation of chronic bronchitis,
as evidenced by all of the following:
e history of chronic obstructive pulmonary disease (chronic bronchitis and/or
emphysema)
s recent increase in cough
e change in character and/or increase in production of sputum
¢ physical findings consistent with a diagnosis of acute bacterial
exacerbation of chronic bronchitis.
An appropriate sputum specimen must have been available for entry into the study.
5. Subjects who had received previous antimicrobial therapy may have been enrolled
in the protocol if:
e previous therapy duration was 24 hours or less
* previous therapy duration was greater than 24 hours, but subject did not
improve or stabilize on that therapy "
6. Criteria regarding female subjects:
6.1. If female, the subject must
¢ have been post-menopausal for at least one year, or
¢ have had a hysterectomy, or
e have had a tubal ligation, or
e have taken oral contraceptives for at least one month prior to study
entry, or agree to use spermicide and barrier methods during the
study, or
¢ have used another acceptable method of contraception and agreed to
continue with the same method during the study.
6.2. If female and of childbearing potential, the subject must have
¢ had a normal menstzxual flow within one month prioxr to study entry,
and
e had a negative pregnancy test (serum f-subunit HCG) immediately
prior to entry.

6.3. If obtaining the serum pregnancy test result would cause a delay in
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treatment, a subject may have been entered on the basis of a negative urine
pregnancy test sensitive to at least 50 mIU/mL, pending results of the serum
pregnancy test. Subsequently, if the result of the serum test was positive,
the subject must have been discontinued from the study and_ followed as
indicated. :

7. Completion of the confidential follow-up form

8. Reading and signing of the informed consent (and California Bill of Rights, if
applicable) after the nature of the study had been fully explained.

4.1.3. Inclusion criteria as per Protocol Amendment #2 dated
April 21, 1993:
Inclusion criteria unchanged from Protocol Amendment #1 dated June 18,
1992.

4.1.4. Inclusion criteria as per Protocol Amendment #3 dated
March 9, 1994:

Inclusion criteria unchanged from Protocol Amendment #1 dated June 18,
1992, with the exception of the following addition:

5. Subjects who had received previous antimicrobial therapy may have been enrclled if:
e previous therapy duration was 24 hours or less
e previous therapy duration was greater than 24 hours, but subject did not improve
or stabilize on that therapy

4.1.5. Inclusion criteria as per Protocol Amendment #4 dated
July 14, 1994:

Inclusion criteria unchanged from Protocol Amendment #3 dated March 9,
1983.

4.2. Exclusion criteria:
4.2.1. Exclusion criteria as per Original Protocol dated
October 18, 1991:

Subjects with any of the following criteria were not to be eligible for
admission into the study:

1. Severity of illness requiring parenteral antimicrobial therapy

2. Subjects with an infection due to organisms known to be resistant to the study drug prior
to study entry

3. Previous allergic or serious adverse reaction to l-ofloxacin, cefaclor, or any other
members of the quinclone or cephalosporin classes of antimicrobials, or a severe
reaction to penicillin. Subjects with previous allergies or serious adverse reactions
to erythromycin or macrolide classes of antimicrobials should not be placed on these
alternative regimens

4. Serum creatinine greater than 2.0 wg/dL

S. Diagnosis of acute bronchitis or cystic fibrosis

6. Requirement of a second systemic antimicrobial agent

7. Effective systemic antimicrobial therapy within 48 hours prior to admission

8. Use of an investigational agent within 30 days prior to admission

9. Pregnancy or a nursing mother

10. Previous treatment under this protocol

11. Any disorder or disease that might interfere with the evaluation of the study drugs

12. Presence of any seizure disorder or condition requiring the administration of major
tranquilizers.

4.2.2. Exclusion criteria as per Protocol Amendment #1 dated
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June 10, 1992:
The exclusion criteria were changed from Protocol Amendment #1 as follows.
Deletions are in parentheses and additions are in bold. -

1. Severity of illness requiring parenteral antimicrobial therapy

2. Subjects with an infection due to organisms known to be resistant to the study-drug prior
to study entry

3. Previous allergic or serious adverse reaction to levofloxacin, cefaclor, or any other
members of the quinolons or cephalosporin classes of antimicrobials, or a severe
reaction to penicillin

[Deletion: Subjects with previous allergies or serious adverse reactions to erythramycin or

macrolide classes of antimicrobials should not be placed on these alternative regimens)

4. Calculated creatinine clearance less than or equal to 50 nL/min

5. Diagnosis of acute bronchitis, pneumonia (as evidenced by acute infiltrates on the

admission chest x-ray obtained within 12 hours prior to study entry), or cystic
fibrosis

Requirement of a second systemic antimicrobial agent

Effective systemic antimicrobial therapy within 48 hours prior to admission

. Use of an investigational agent within 30 days prior to admission

9. Pregnancy or a nursing mother

10. Previous treatment under this protocol

11. Any disorder or disease that may interfere with the evaluation of the study drugs

12. Presence of any seizure disorder or condition requiring the administration of major
tranquilizers.

W g0

4.2.3. Exclusion criteria as per Protocol Amendment #2 dated
April 21, 1993:

The exclusion criteria were unchanged from Protocol Amendment #1, with exception

of the following addition. Deletions are in parentheses and additions are in

bold.

12. [Presence] History of (any] seizure disorder or condition requiring the
administration of major tranquilizers.

4.2.4. Exclusion criteria as per Protocol Amendment #3 dated

March 9, 1994:
The exclusion criteria were unchanged from Protocol Amendment #2, with exception
of the following: deletions are in parentheses and additions are in bold.

4. Calculated creatinine clearance less than or equal to 50 mL/min
[Deletion: Serum creatinine greater than 2.0 mg/Dl]

5. Diagnosis of acute bronchitis, pneumcnia (as evidenced by acute infiltrates on the
admission chest x-ray obtained within 12 hours prior to atudy entry), or cystic
fibrosis

6. Requirement of a second systemic antimicrobial agent
[Deletion: 7. Effective systemic antimicrobial therapy within 48 hours prior to

" . admission]

7. Use of an investigational agent within 30 days prior to admission

8. Pregnancy or a nursing mother

9. Previous treatment under this protocol

10. Any disorder or disease that may interfere with the evaluation of the study drugs
[Deletion: 12. Presence History of any seizure disorder or condition reguiring the

administration of major tranquilizers.]

11. Presence of seirzure disorder —_— —

12. Unstable psychiatric conditions. _

4.2.5. Exclusion criteria as per Protocol Amendment #4 dated
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July 14, 199%4:

The exclusion criteria were unchanged from Protocol Amendment #3
dated March 9, 199%4. _—

5. Medications:

5.1. Dosage and Administration of Study Medicatioms:

5.1.1. Dosage and Administration of Study Medications as per

Original Protocol dated October 18, 1991:
Each subject were to be assigned a study number in strict sequential
order. All subjects randomized to l-ofloxacin were to receive 488 mg (five
97.6 mg tablets) g24h. Subjects randomized to the control group were to
receive cefaclor 500 mg (two 250 mg capsules) qg8h. Total duration of
therapy was to be 7-10 days for exacerbation of chronic bronchitis (and,
according to the original protocol, 10-14 days for pneumonia). For
cefaclor subjects only, erythromycin base (Ery-Tab e, Abbott Laboratories,
North Chicago, IL) 500 mg PO qid may have been added if M. pneumonia or L.
pneumophila was suspected. If these pathogens are confirmed by culture or
by DFA (Legionella), these patients may have been continued on
erythromycin alone.

- -

5.1.2. Dosage and Administration of Study Medications as per
Protocol Amendments:
5.1.2.1. Amendment #1 dated June 1, 1992 (additions in bold
face type, deletions in brackets):
Each subject was to be assigned a study number in strict sequential order.
All subjects randomized to [Deletion: 1-] levofloxacin were toc receive 488
mg (five 97.6 mg tablets) g24h for 5-7 days. Subjects randomized to the
control group were to receive cefaclor 250 [500 mg (two 250 mg capsules)]
gsh for 7-10 days.

[Present in original protocol, but deleted from this amendment: Total duration of therapy
[for either study drug] will be 7-10 days for exacerbation of chronic bronchitis and 10-14
days for pneumonia. For cefaclor subjects only, erythromycin base (Ery-Tab ©® , Abbott
Laboratories, North Chicago, IL) 500 mg PO gid may have been added if M. pneumonia or L.
pneumophila is suspected. If these pathogens are confirmed by culture or by DFA (Legionella),
these patients may have been continued on erythromycin alone.]}

5.1.2.2. Amendment #2 dated April 21, 1993 (additioms in bold
face type, deletions in brackets):

Dosage and administration of study medication was unchanged form Protocol
Amendment #1 dated June 1, 1992.

5.1.2.3. Amendment #3 dated March 9, 1994 (additions in bold
face type, deletions in brackets):

Each subject was to be assigned a study number in strict sequential order.
All subjects randomized to levofloxacin was to receive 488-mg (five 97.6
mg tablets) q24h for 5-7 days. Subjects randomized to the control group
were to receive cefaclor 250 [500] mg [ (two 250 mg capsules)] qg8h for 7-10
days. If, in the opinion of the investigator, a subject required a longer
duration of therapy, the RWJPRI medical monitor should have been
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contacted.

5.1.2.4. Amendment #4 dated July 14, 1994: —

Dosage and Administration were unchanged from Amendment #3 dated March 9,
1994.

- -

5.2. Administration of concomitant medications and other

antimicrobial agents during the treatment and follow-up phases:
The use of other medications during the study was to be kept to a minimum.
Administration of nonstudy systemic antimicrobials was to be prohibited and
aluminum-magnesium based antacids (e.g., Maalox’) and mineral supplements or
vitamins with iron or minerals were to be strongly discouraged because they might
decrease biocavailability of study drug. However, if administration of an antacid
was necessary, it was to be administered at least two hours before or after
levofloxacin or cefaclor administration. If the administration of any other
medication (e.g., aspirin) was required, it was to be reported on the subject's
CRF.

6. Efficacy Criteria per Sponsor:

Efficacy evaluations included evaluation of clinical signs and symptoms, clinical
response ratings (assessed as cured, improved, failed, or unable to evaluate) and
microbiologic response by pathogen and infection (assessed as eradicated,
persisted, or unknown). Microbiologic response was the primary efficacy variable
in this study. Clinical response in the group of subjects evaluable for clinical
efficacy represented the secondary efficacy variable for this study.

7. Schedule and procedures for Efficacy and Safety Evaluations
7.1. Clinical Efficacy Evaluation:
7.1.1. Clinical Signs and Symptoms

Clinical symptoms of acute bacterial exacerbation of chronic bronchitis,
including chills, chest pain, shortness of breath, increased cough, sputum
increase, and purulent sputum, were indicated by the investigator as
present or absent at admission and at the posttherapy visit five to seven
days after the end of therapy. Clinical signs of bronchitis obtained from
a chest examination (diminished breath sounds, rales, rhonchi, and
wheezes) were to be graded by the investigator as none, mild, .moderate, or
severe at admission and at the posttherapy visit five to seven days after
the end of therapy.

7.1.2. Clinical Response Rating
At the posttherapy visit five to seven days after the end of therapy, the
investigator was to assess clinical response as cured, improved, failed,
or unable to evaluate. These assessments were defined as follows:

Cure: Resclution of signs and symptoms associated with active infection.

Improved: Incomplete resolution of signs affd symptoms and no additional
antimicrobial therapy reguired.

Failure: No response to therapy.

Unable to evaluate: Not able to evaluate because subject lost to follow-up.
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7.2. Microbiologic Efficacy Evaluation:
7.2.1. Specimen Collection

7.2.1.1. Respiratory Secretions
Specimens were to be obtained from respiratory secretions including deep
expectorated or suctioned sputum, transtracheal aspirates, bronchial
brushings, or washings. Respiratory specimens were to be collected within
48 hours prior to admission for culture, gram stain, and susceptibility
tests. If the subject could produce sputum, specimens were to be obtained
at the posttherapy visit (five to seven days after the end of therapy) for
culture, susceptibility testing, and gram stain.

7.2.1.2. Blood Culture

Blood cultures were to be obtained at admission if bacteremia was
suspected. Cultures were to be repeated at later time points if bacteremia
was found at admission.

7.2.1.3. Serology

Prior to the first amendment, serology studies for Mycoplasma pneumoniae,
Legionella pneumophila, and Chlamydia pneumoniae were to be performed at
admission for all subjects. A fourfold rise or fall in titer of antibodies
from admission to posttherapy or a single diagnostic titer was to be
considered evidence of an infection.

7.2.2. Susceptibility Testing

Susceptibility to levofloxacin and cefaclor was to be determined for all
aerobic pathogens at admission, and, if indicated, at five to seven days
posttherapy. The MIC susceptibility was the primary susceptibility
criterion. If the MIC values were not available, disks were to be used to
determine susceptibility. Disk susceptibility testing was to be performed
in accordance with the National Committee for Clinical Laboratory
Standards (NCCLS) methods using 5 ug levofloxacin digks provided by RWJPRI
for levofloxacin susceptibility and cefaclor disks provided by the study
center for cefaclor susceptibility.

7.3. Efficacy<briteria

7.3.1. Microbiologic Response

The primary efficacy parameter of microbiologic response to treatment was
evaluated by RWIPRI in terms of pathogen and infection eradication rates.
The microbiologic response for pathogens igolated at admission was
determined by evaluating the posttherapy/withdrawal culture results. A
culture was considered valid if it was obtained at least one day
posttherapy and collected while the subject was not receiving any
effective concomitant antimicrobial treatment. Results were to be
categorized as follows:

Eradicated: Eradication of the admission pathogen as evidenced by failure to isclate
the pathogen in a valid posttherapy/withdrawal culture. If _clinical
improvement occurred such that no sputum was produced and invasive procedures
for culture were contraindicated, then the pathogen was presumed eradicated.

Persisted: Persistence of the admission pathogen as evidenced by isolation of the
pathogen in the posttherapy/withdrawal culture. If a subject was to be
discontinued due to clinical failure or a resistant pathogen and was
considered a clinical failure or was considered a clinical failure and study
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therapy was not extended or eradication of the admission pathogen was not
confirmed by a valid posttherapy/withdrawal culture, then the pathogen was to
be presumed to persist. .

Persisted with Acquisition of Resistance: Persistence of the admission pathogemras
evidenced by isolation of the pathogen in the posttherapy/ withdrawal culture
with documented acquisition of resistance.

Unknown: No posttherapy/withdrawal culture results available due to lost-to-follow-
up, lost culture, or culture not done when specimen was available. “The
response was unknown if the culture was performed on the last day of therapy
or if the culture was done while the subject was xeceiving an effective
antimicrobial agent for reasons other than clinical failure, unless
persistence was verified or presumed. :

7.3.2. Clinical Response

The secondary efficacy variable was clinical response, to be assessed by
the investigator as cured, improved, failed, or unable to evaluate at the
final visit five to seven days after the end of therapy. The clinical
cure rate was to be evaluated by determining the percentage of clinically
evaluable subjects who were cured and the clinical success rate was based
on the percentage of clinically evaluable subjects who were cured or
improved.

7.4. Safety Evaluation

7.4.1. Treatment-Emergent Adverse Events
Adverse events were defined as treatment-emergent signs and symptoms,
i.e., events that were not present at admission or events that represented
an increase in severity or frequency of a sign or symptom already present
at admission. Each subject was to be assessed at each visit after
admission for possible adverse events that might have occurred throughout
the study period. The investigator was to record all adverse events on the
CRFs and grade their severity as mild, moderate, or marked. The
investigator also was to assess the relationship of the adverse event to
trial treatment using the following ratings: none, remote, possible,
probable, or definite. Other information recorded on the subject's CRF
included: the date of onset of the event, control measures taken (i.e.,
discontinuation of study drug, or administration of remedial therapy), the
outcome (resolved, persisted, or unknown), and the date of resolution of
the event. Serious adverse events were defined as those events that
presented a significant threat to the well-being of the subject. Serious
adverse events included any event that was fatal, lifeithreatening,
permanently or significantly disabling, required hospitalization or
prolonged hospitalization, resulted in long-term outpatient treatment
(greater than six months), or was a congenital anomaly, cancer, or
overdose. Investigators were instructed to report all serious adverse
events immediately to RWJPRI. For subjects randomized to levofloxacin, a
5cc venous blood sample for determination of levofloxacin plasma
concentration was to be obtained at the time of a serious adverse event.
However, due to practical limitations, these blood samples were not
consistently obtained as planned.
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7.4.2. Clinical Laboratory Tests .
The following standard clinical laboratory evaluations wéTé to be
performed before dosing (admission) and at the posttherapy visit. A
central laboratory was used.

Hematology: hemoglobin, hematocrit, white blood cell (WBC) count and
differential, red blood cell (RBC) count, and platelet count.

Blood Chemistry: gluccse, blood urea nitrogen (BUN), total bilirubin, total
protein, albumin, uric acid, alkaline phosphatase, serum glutamic
oxaloacetic transaminase (SGOT), serum glutamic pyruvic transaminase
(SGPT), lactic dehydrogenase (LDH), creatinine, calcium, inorganic
phosphorus, sodium, potassium, chloride, and bicarbonate.

Urinalysis: pH, specific gravity, and microscopic examination for red blood
cells, white blood cells, and nonamorphous crystals.

8. Discontinuation from study:

Subjects could be discontinued from the study due to adverse events, significant
protocol violation, intercurrent illness, treatment failure, or at the request
of the subject. At the time of premature withdrawal from the study, posttherapy
evaluations, including evaluation of signs and symptoms, physical examination and
vital signs, culture, susceptibility testing, and gram stain of respiratory
secretions, if indicated, and clinical laboratory tests were to be performed. The
investigator recorded the reason for premature discontinuation on the subject's
CRF.

9. Evaluability Criteria:
9.1. Evaluability criteria as per Sponsor:
9.1.1. Original evaluability criteria as outlined in Original

Protocol dated October 18, 1991:
To be evaluable for clinical efficacy, subjects were not to be classified
in any of the following categories:

1. Safety Analysis
To be evaluable for the safety analysis, a subject must have taken the study
medication and must have relayed safety information.

2, Bfficacy Analysis -

A subject were to be evaluable for efficacy unless categorized into one of the

following groups:

1. Unevaluable for safety

2. Infection not bacteriologically proven. No pathogen identified in the admission
respiratory or blood cultures, and there was no evidence of Mycoplasma
pneumoniae, Legicnella pneumophila, or Chlamydia pneumoniae based on serology
results

3. Insufficient course of therapy. Subject did not take the study drug for at least
five days. Subjects who took study drug for less than five days because they
were judged a clinical failure by the investigator were evaluable. The
pathogen(s) was (were) presumed to persist in these situations.

4. Effective concomitant therapy. Subject took an effective systemic antimicrobial
agent between time of admission culture and within 48 hours prior to start of
therapy, or following therapy prior to test-of-cure culture (post-therapy)-.
If the subject took an effective systemic antimicrobial because they had been
judged a clinical failure by the investigator, they were evaluable. The
pathogen(s) was (were) presumed to persist.
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S. Inappropriate bacteriologic cultures as defined by:

5.1) Admission culture was greater than 48 hours prior to or greater
than 48 hours following the staxt of therapy

5.2) Post-therapy culture was not between 1-8 days post-therapy. 1f
the subject was discontinued due to a persistent pathogen or
clinical failure and the post-therapy culture was obtained on
the last day of therapy, the subject was considered evaluable.

5.3) Adequate microbiological data were not available. If the subject
was a clinical failure and persistence of the pathogen(s)
isolated on admission was (were) not confirmed by culture
results, the pathogen(s) was (were) presumed to persist.

it

6. Lost to follow-up but relays safety information
7. Other protocol violation, e.g.,

7.1) Subject fails specific entrance criteria

7.2) Subject re-enters study

7.3) Subject does not take at least 70% of assigned study drug

7.4) Subject takes study drug for more than 20 days (unless due to a
persistent pathogen)

8. Subjects with no initial pathogen but a fourfold or greater rise or a single
diagnostic titer of antibodies for Mycoplasma pneumoniae, Legionella pneumophila or
Chlamydia pneumoniae are evaluable for efficacy unless any of the following criteria
were met:

.1) Subject was not evaluable for safety

.2) Insufficient course of therapy

.3) Effective concomitant therapy

.4) Lost to follow-up but relayed safety information
.5) Other protocol violation

- I

9. All subjects evaluable for efficacy were evaluable for clinical response. The
microbioclogical response of the pathogen was based on the clinical response of the
subject. For this indication, an evaluable subject may have a microbiological
response of “"unknown."

Medical officer’s Comment: The original efficacy criteria specify taking the post-therapy
follow-up culture at anywhere for 1-8 days post-therapy. Given that the half-life of
levofloxacin is 6.1-7.5 hours, the cultures done on days 1-3 may result in false
eradications because of suppression of regrowth by residual levels of antibiotic and/or
the post-antibiotic effect. Five half-lives of this drug (the time required for plasma
levels to fall to <5% of peak) sum to slightly over 1.5 days, soc that a conservative
estimate of two days for elimination of drug and a subseguent twenty four hours to allow
for any post-antibiotic effect would lead to a conservative window of >3 days post-therapy
for test-of-cure cultures to fully reflect true eradications and not merely suppression
of regrowth.

9.1.2. Evaluability criteria as outlined in Protocol Amendment #1

dated June 10, 1992:
Evaluability criteria in this amendment were unmodified from the original
protocol with the exception of the omission of the following statements
listed here in brackets:

1. Under “Efficacy Analysis, Part b. Infection not bacteriologically prewven”: No
pathogen identified in the admission respiratory or blood cultures {and there
is no evidence of Mycoplasma pneumoniae, Legionella pneumophila, or Chlamydia
pneumoniae based on serology results)

2. Under “Efficacy Analysis, Part e. Inappropriate bacteriologic cultures”:

1) Admission culture is greater than 48 hours prior to or greater [than 48
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hours following) the start of therapy
2) Post-therapy culture is not between ([Deletion: 1-8 (original protocol))
2-10 days post-therapy -

3. Under “Efficacy Analysis, Part g. Other protocol violation, e.g., i

{Deletion: Subjects with no initial pathogen but a four-fold or greater rise or a
single diagnostic titer of antibodies for Mycoplasma pneumoniae, Legionella
pneumophila or Chlamydia pneumoniae are evaluable for efficacy unless any of
the following criteria were met]: -

[Deletion: Subject is not evaluable for safety]

[Deletion: Insufficient course of therapy- Lost to follow-up but relayed safety
information]

{Deletion: Other protocol violation]

4. [Deletion: All subjects evaluable for efficacy are evaluable for clinical
response. The microbiological response of the pathogen is based on the
clinical response of the subject. For this indication, an evaluable subject

may have a microbiological response of *"unknown.*]
S. [Deletion: Effective concomitant therapy]

8.1.3. Evaluability criteria asg outlined in Protocol Amendment #2,
dated April 21, 1993:

Evaluability criteria in this amendment were modified from the Amendment
#1 with the addition of the single statement highlighted in bold.

2. Efficacy Analysis
A subject will be evaluable for microbioclogical efficacy unless categorized
into one of the following groups:

9.1.4. Evaluability criteria as outlined in Protocol Amendment #3,
dated March 9, 1994:

Evaluability criteria in this amendment were modified from the Amendment
#1 with the addition of the statements in bold and the omission of the
statements in brackets:

1. Safety Analysis
To be evaluable for the safety analysis, a subject must have taken the study
medication and must have relayed safety information.

2. Efficacy Analysis

A subject was to be evaluable for microbiological efficacy unless categorized into

one of the following groups:

1. Unevaluable for safety

2. Infection not bacteriologically proven. No pathogen was identified in the

admission respiratory or blood cultures. [and there was no evidence of Mycoplasma

pneumoniae, Legionella pneumophila, or Chlamydia pneumoniae based on serology

results] .

[c. Resigtant to study drug. In a monomicrobial infection, the admission
pathogen was resistant to the assigned study drug. If the infection was
caused by more than one pathogen and at least one pathogen was susceptible to
the assigned study drug, the case was to be considered evaluable.)

3. Insufficient course of therapy. Subject did not take the study drug for at least
five days. Subjects who had taken study drug for greater than 48 hours but
for less than five days because they were judged a clinical failure by the
investigator were to be evaluable. The pathogen(s) was (were) presumed to
persist in these situations.

4. Effective concomitant therapy. Subject were not to have taken an effective
gystemic antimicrobial agent betweenmtime of admission culture [and within 48
hours prior to start of therapy, or following therapy prior] to test-of-cure
culture (post-therapy). If the subject took an effective systemic
antimicrobial because they were judged a c¢linical failure by the
investigator, they were evaluable. The pathogen{s) was {(were) presumed to
persist.



.-Inappropriate bacteriologic cultures as defined by:

5.1) Admission culture was-greater than 48 hours prior to [or greater
than 48 hours following] the start of therapy

§.2) Post-therapy culture/evaluation was not between [Deletion: 1-8
(original protocol}], 2-10 (amendment #1)} 1-10 days post-
therapy. If the subject was discontinued due to a persistent
pathogen or clinical failure and the post-therapy culture was
obtained on the last day of therapy, the subject was
considered evaluable

5.3) Adequate microbiological data was not available. If the subject
was a clinical failure and persistence of the pathogen(s)
isolated on admission was (are) not confirmed by culture
results, the pathogen(s) was (were) presumed to persist.

. Lost to follow-up but relays safety information
. Other protocol violation, e.g.,

[Deletion: 7.1) Subject fails specific entrance criteria)

7.1) Subject re-enters study

7.2) Subject did not take at least 70% of assigned study drug
{Deletion: 7.4) Subject takes study drug for more than 20 days (unless
due to a persistent pathogen)]

[ Deletion: 8.Subjects with po initial pathogen but a fourfold or greater rise or a
single diagnostic titer of antibodies for Mycoplasma pneumoniae,
pneumophila or Chlamydia pneumoniae are evaluable for efficacy unless any of the
following criteria were met:]

[8.1. Subject is not evaluable for safety
[8.2. Insufficient course of therapy]
3. Effective concomitant therapy)
[8.4. Lost to follow-up but relayed safety information]
[8.5. Other protocol violation]

{All subjects evaluable for efficacy are evaluable for clinical response.
microbiological response of the pathogen is based on the clinical response of
the subject. For this indication, an evaluable subject may have a

microbioclogical response of "unknown."]

Legicnella
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9.1.4. Evaluability criteria as outlined in Protocol Amendment #4,

dated July 14, 1994:
Evaluability criteria in this amendment were unmodified from the Amendment
#3 with the addition of the statements in bold and the omission of the
statements in brackets:

3. Insufficient course of therapy
Subject does not take [deletion: the study drug] levofloxacin for at least
four days or cefaclor for at least five days. Subjects who take study drug
for greater than 48 hours but for less than five days because they are judged

a clinical failure by the investigator are evaluable. The pathogen(s) is(are)

presumed to persist in these situations.
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10.2. Evaluability criteria as per Medical Officer:
10.2.1. Clinical Evaluablility Criteria as per Medical Officer: '

1.
2.

3.

The subject met the inclusion criteria
The subject did NOT meet any of the exclusion criteria at the time of

————

enrollment

A posttherapy/end-of therapy/EOT clinical evaluation was p&rformed.

The exception was for patients who were declared clinical failures
prior to the posttherapy visit, but did not have a posttherapy
follow-up visit, here the failure declared on-therapy was carried
forward.

A symptomatic response could be evaluated at the posttherapy time

point.

. With regard to establishing time point for follow-up after treatment of

acute bacterial exacerbation of chronic bronchitis, both (1) the
natural history of the disease and (2) the half-life of the
antimicrobial agent under investigation need to be taken into
account. The windows for follow-up after an episode of acute
bacterial exacerbation of chronic bronchitis will be the same for
patients treated with any antimicrobial agent with a relatively
short half-life. It is only in the case of a prolonged half-life
that the window for follow-up needs to be extended because blood
levels and tissue levels persist far beyond the last dose of the
antimicrobial drug. For levofloxacin, whose serum half-life is 6.34-
6.310 hours in the clinical tablet, the window of follow-up can be
the same as for other antibiotics with relatively short half-lives.

5.1. The IDSA Guidelines recommend standard follow-up after an
episode of acute bacterial exacerbation of chronic bronchitis as
follows:

*Assessment after completion of therapy and follow-up:
Patients should undergo clinical and
microbiologic assessment within 48 hours, 7-14
days, and 21-28 days after completion of therapy.
Clinical assessment should include assessment of
cough, dyspnea, sputum volume and sputum
purulence.”? -

5.2. Recent regulatory precedent for the appropriate time point for
test of cure has been established in other reviews of antimicrobial
agents with short half-lives for the indication of acute bacterial
exacerbation of chronic bronchitis, and these confirm the need for
late post-therapy follow-up to determine a stable point-estimate for
clinical cure at the test-of-cure evaluation?.

! Guidelines for the Evaluation of Anti-infective Drug Products. Clin Infect Dis 15(suppl

1):s78, 19%2.

2

Dr. Rosemary Roberts, Merepenam NDA Review. NDA Number 50706, Division HFD-520.
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The original protocol specified that the clinical evaluation at the
posttherapy/EOT (5-7 days posttherapy) visit was to be the primary
clinical endpoint, but with an End-of-Study evaluation at 3-6 weeks post-
therapy to provide a late follow-up assessment and stable estimate for the
test-of-cure. Protocol Amendment #1 also specified that the clinical
evaluation at the posttherapy/EOT (5-7 days posttherapy) visit- was to be
the primary clinical endpoint, but the late follow-up at 3-6 weeks was
deleted from the protocol under this amendment. Therefore, acknowledging
that the 5-7 day posttherapy visit is suboptimal for establishing a stable
point estimate of the test-of-cure, the medical officer had no choice but
to use the only existing time point for the follow-up clinical evaluation
as the time point for the primary clinical endpoint for the purposes of
this analysis.

6. In regards to the use of concomitant antibiotic therapy from the time
of enrollment through the end-of study vigit, the following criteria
were applied:

6.1. A patient was fully clinically evaluable only if the
-~ patient did NOT receive concomitant antibiotic therapy:

Within 48 hours prior to enrcllment in the protocol

During the treatment period

From the end of the treatment period to the poststudy evaluation
- At the evaluation for clinical relapse

6.2. If the patient received an antimicrobial agent prior to
enrollment in the study, but there was a pathogenic
organism isolated on admission culture, the patient was
considered clinically evaluable

6.3. If the patient received an alternative antibiotic AND
there was clear documentation of an alternative
diagnosis for which the other antibiotic was prescribed,
the patient was categorized as clinically unevaluable.

6.4.-1f the patient received an alternative antibiotic AND
there was no documentation of an alternative diagnosis
for which the altermative antibiotic may have been
prescribed, the patient was deemed clinically evaluable
(only) as a treatment failure.

7. Subjects must have completed an adequate course of therapy of either
study drug, with “adequate course” defined as follows:

7.1. For patients in the levofloxacin arm who were designated
as a clinical cure at EOT, a minimum of 5 days or 100%
of the minimum dose specified by the amended protocol

7.2. For patients in the cefaclor arm who were designated as
a clinical cure at EOT; a minimum of 6 days or-80% of
the minimum dose specified by the protocol -

7.3. For patients in either the levofloxacin arm or the
cefaclor designated a clinical failure at EOT, a minimum
of 72 hours of study drug was to have been taken
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evaluation and culture
- At the evaluation for clinical relapse

4.2. if the patient received pretherapy antimicrdgzal
treatment with another antibiotic, the patient was
microbiologically evaluable if there was a pathogen
isolated on admission culture. If no pathogen was
isolated on admission culture, the patient was both
clinically and microbiologically unevaluable.

4.3. if the patient received an alternative antibiotic AND
there was clear documentation of an alternative
diagnosis for which the other antibiotic was prescribed,
the patient was categorized as microbiologically
unevaluable.

4.4. if the patient received an alternative antibiotic AND
there was no documentation of an alternative diagnosis
for which the alternative antibiotic may have been
prescribed, the patient was deemed microbiologically
evaluable (only) as a persistent pathogen.

5. Subjects must have completed an adequate course of therapy of either
study drug, with “*adequate course® defined as follows:

5.1. for patients in the levofloxacin arm who were designated
as a clinical cure at EOT, a minimum of 5 days or 100%
of the minimum dose specified by the amended protocol

5.2. for patients in the cefaclor arm who were designated as
a clinical cure at EOT, a minimum of 6 days or 80% of
the minimum dose specified by the protocol

§.3. for patients in either the 1levofloxacin arm or the
cefaclor designated a clinical failure at EOT, a minimum
of 72 hours of study drug was to have been taken

5.4. for the levofloxacin arm, no more than 1 missed dose
within the dosing interval requiring extension of the

” dosing interval to complete the full 5-7 doses of
therapy, as specified by the amended protocol.

5.5. for patients in the cefaclor arm, no more than two missed
doses requiring extension of the dosing interval to
complete the full 7-10 days of therapy specified by the
protocol

6. Symptomatic response “unable to evaluate” at either the EOT or the EOS
evaluation remained disqualified from the efficacy analysis. The
exception to this was a patient who was declared a clinical failure during
therapy or at the EOT visit: this failure was carried forward as
“evaluable” regardless of the EOS evaluation.

— —_—
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The original protoceol specified that the clinical evaluation at the
posttherapy/EOT (5-7 days posttherapy) visit was to be the primary
clinical endpoint, but with an End-of-Study evaluation at 3-6 weeks post-
therapy to provide a late follow-up assessment and stable estimate for the
test-of-cure. Protocol Amendment #1 also specified that the clinical
evaluation at the posttherapy/BOT (5-7 days posttherapy) visit-was to be
the primary clinical endpoint, but the late follow-up at 3-6 weeks was
deleted from the protocol under this amendment. Therefore, acknowledging
that the 5-7 day posttherapy visit is suboptimal for establishing a stable
point estimate of the test-of-cure, the medical officer had no choice but
to use the only existing time point for the follow-up clinical evaluation
as the time point for the primary clinical endpoint for the purposes of
this analysis.

6. In regards to the use of concomitant antibiotic therapy from the time
of enrollment through the end-of study visit, the following criteria
were applied:

€.1. A patient was fully clinically evaluable only if the
- patient did NOT receive concomitant antibiotic therapy:

- Within 48 hours prior to enrcllment in the protocol

During the treatment period

From the end of the treatment period to the poststudy evaluation
- At the evaluation for clinical relapse

6.2. If the patient received an antimicrobial agent prior to
enrcllment in the study, but there was a pathogenic
organism isclated on admission culture, the patient was
considered clinically evaluable

6.3. If the patient received an altermative antibiotic AND
there was clear documentation of an alternative
diagnosis for which the other antibiotic was prescribed,
the patient was categorized as clinically unevaluable.

6.4. -If the patient received an alternative antibiotic AND
there was no documentation of an altermative diagnosis
for which the alternmative antibiotic may have been
prescribed, the patient was deemed clinically evaluable
(only) as a treatment failure.

7. Subjects must have completed an adequate course of therapy of either
study drug, with “adequate course” defined as follows:

7.1. For patients in the levofloxacin arm who were designated
as a clinical cure at EOT, a minimum of 5 days or 100%
of the minimum dose specified by the amended protocol

7.2. For patients in the cefaclor arm who were designated as
a clinical cure at EOT; a minimum of 6 days or-80% of
the minimum dose specified by the protocol . -

7.3. For patients in either the levofloxacin arm or the
cefaclor designated a clinical failure at EOT, a minimum
of 72 hours of study drug was to have been taken
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7.4. For the levofloxacin arm, no more than 1 missed dose
within the dosing interval requiring extension of the
dosing interval to complete the £full 5-7 doses—of
therapy, as specified by the amended protocol.

7.5. For patients in the cefaclor arm, no more than two missed
doses requiring extension of the dosing interval to
complete the full 7-10 days of therapy specified by the
protocol

8. Symptomatic response *unable to evaluate” at either the EOT or the EOS
evaluation remained disqualified from the efficacy analysis. The
exception to this was a patient who was declared a clinical failure during
therapy or at the EOT visit: this failure was carried forward as
vevaluable” regardless of the EOS evaluation.

10.2.2. Microbiologic evaluability criteria as per Medical Officer:

1. A subject met criteria for clinical evaluability at all time points
during the study

2. Pretherapy sputum culture was positive for a microorganism known to be
pathogenic in acute exacerbation of chronic bronchitis

3. Any residual secretions present at the EOT visit were sent for
culture. The medical officer would not accept the category of
“presumed eradication” in cases in which there were persistent
secretions that were not cultured. The medical officer felt that it
was incumbent upon the sponsor and investigators to document
eradication when and where possible.

3.1. Only in cases where there were no residual secretions
would the designation *¢clinical cure/presumed
eradication” be accepted.

3.2. If there residual purulent secretions that were not
cultured, the medical officer defaulted to “presumed

. persistence”.
3.3. If there residual nonpurulent secretions that were not
cultured, the medical officer defaulted to

*microbioclogically unevaluable®. -
3.4. In cases of clinical failure, a microbiologic assessment
of “presumed persistence” was universally applied.

4. In regards to the use of concomitant antibiotic therapy from the time
of enrollment through the end-of study visit, the following criteria
were applied:

4.1. a patient was fully microbiologically evaluable only if
the patient did NOT receive concomitant antibiotic
therapy: - -

- For the 48 hour period prior to enrollment (see exception
under item (ii) below)

- During the treatment period

- From the end of the treatment period to the posttherapy
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evaluation and culture
~ At the evaluation for clinical relapse

4.2, if the patient received pretherapy antimicrobial
treatment with another antibiotic, the patient was
microbiologically evaluable if there was a pathogen
isolated on admission culture. If no pathogen was
isolated on admission culture, the patient was both
clinically and microbiologically unevaluable.

4.3. if the patient received an alternmative antibiotic AND
there was clear documentation of an alternative
diagnosis for which the other antibiotic was prescribed,
the patient was categorized as microbiologically
unevaluable.

4.4. if the patient received an altermative antibiotic AND
there was no documentation of an altermative diagnosis
for which the altermative antibiotic may have been
prescribed, the patient was deemed microbiologically
evaluable (only) as a persistent pathogen.

5. Subjects must have completed an adequate course of therapy of either
study drug, with “adequate course” defined as follows:

5.1. for patients in the levofloxacin arm who were designated
as a clinical cure at EOT, a minimum of 5 days or 100%
of the minimum dose specified by the amended protocecl

5.2. for patients in the cefaclor arm who were designated as
a clinical cure at EOT, a minimum of 6 days or 80% of
the minimum dose specified by the protocol

5.3. for patients in either the levofloxacin arm or the
cefaclor designated a clinical failure at EOT, a minimum
of 72 hours of study drug was to have been taken

5.4. for the levofloxacin arm, no more than 1 missed dosge
within the dosing interval requiring extension of the

" dosing interval to complete the full 5-7 doses of
therapy, as specified by the amended protocol.

§.5. for patients in the cefaclor arm, no more than two missed
doses requiring extension of the dosing interval to
complete the full 7-10 days of therapy specified by the
protocol

6. Symptomatic response “unable to evaluate” at either the EOT or the EOS
evaluation remained disqualified from the efficacy analysis. The
exception to this was a patient who was declared a clinical failure during
therapy or at the EOT visit: this failure was carried forward as
*evaluable” regardless of the EOS evaluation.
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10. Investigators and study sites:

Protocol 90-070 was conducted by 27 investigators at a total of 31 separate sites
{28 sites within the United States and 3 foreign sites in Costa Rica, Carada, and
Mexico), as delineated below.

Lawrence K. Alwine, D.O. - Downingtown Family Medicine, Downingtown, PA; USA -

Kent E. Anthony, M.D. - R/D Clinical Research, Inc., Nassau Bay, TX; USA

Edwin R. Brankston, M.D. - The Oshawa Clinic, Oshawa, Ontario; Canada

Gregory V. Collins, M.D.a - Charlotte, NC; USA

Mark O. Farber, M.D. - Roudebush VA Medical Center, Indianapolis, IN; USA

Lee A, Fischer, M.D.a - Palm Beach Center for Clinical Investigation, West Palm Beach,
FL; USA

Charles Fogarty, M.D. - Lung and Chest Medical Associates, Spartanburg, SC; USA

Layne 0. Gentry, M.D. - St. Luke's Episcopal Hospital, Houston, TX; USA;

- Clinica Pavas, Hospital Mexico; Hospital San Juan de Dios
- Cenare-National Rehabilitation Centre; Hospital Calderon Guardia,
San Jose, Costa Rica

Larry I. Gilderman, D.O. - University Clinical Research Associates, Inc., Pembroke Pines,
FL; USA

Michael Habib, M.D. - VA Medical Center, Tucson, AZ; USA

W.John Henry, M.D.b - Intermal Medicine of Greer, Greer, SC; USA

Fernando A. Keller, M.D. - Pulmonary Associates, M.D., P.A., Miami, FL; USA

Richard B. Kohler, M.D.a - Wishard Memorial Hospital, Indianapolis, IN; USA

Mark J. Kunkel, M.D. - Danbury Hospital, Danbury, CT; USA

George Mestas, M.D. - Clinical Study Center, Cape Coral, FL; USA

- Clinical Study Center, Fort Myers, FL; USA

William Morowitz, M.D. - The Delaware Valley Institute for Clinical Research, Cherry Hill,
NJ; USAa

Avi Nahum, M.D.a - St. Paul Ramsey Medical Center, St. Paul, MN; USA

R. Dale Padgett, M.D. - Bamberg, SC; USA

Richard H. Parker, M.D.a - Providence Hospital, Washington, DC; USA

Alan R. Pollack, M.D. - Rockville Internal Medical Group, Rockville, MD; USA

Philip J. Roos, M.D.a - Jerry L. Pettis Memorial V.A. Hospital, Loma Linda, CA; USA

J. Daniel Scott, M.D. - R/D Clinical Research, Inc., Lake Jackson, TX; USA

Judy Stone, M.D. - Memorial Hospital and Medical Center of Cumberland, 1Inc.,

Cumberland, MD; USA
- Hunt Club Medical Center, Ridgely, WV; USA

David W. Stryker, M.D. - Albequerque, NM; Rio Rancho, NM; USA

James R. Taylor, M.D. - Pulmonary Consultants, Tacoma, WA; USA
John Toney, M.D. - James A. Haley VA Hospital, Tampa, FL; USA
James Wellman, M.D. ~ - Atlanta, GA; Deatur, GA; Tucker, GA; USA

* Did not enroll any subjects in the study. ® Did not receive drug.

11. Study Population: .
Approximately 380 subjects, men and women who were 18 years of age or older with
a diagnosis of acute bacterial exacerbation of chronic bronchitis, were to be
enrolled in this study to ensure 226 microbiologically evaluable subjects (113
per treatment group) for efficacy analysis. Subjects were enrolled according to
the inclusion/exclusion criteria summarized below and described in detail in the
protocol. Subjects with a diagnosis of acute bronchitis, pneumonia (as evidenced
by acute infiltrates on the admission chest X-ray obtained within 12 hours prior
to screening), or cystic fibrosis were not eligible for treatment under this
protocol after the first amendment. Sixteen subjects with an admission diagnosis
of pneumonia and approximately the same number of subjects without an admission
diagnosis of chronic obstructive pulmonary disease (COPD) were enrolled prior
to this amendment.
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12. Efficacy as per sponsor:

12.1. Overview of Analysis Groups:

12.1.1. Demographics of Intent-to-treat Cohort:

Three hundred seventy-three subjects were enrolled in this study at 20 of the 27
centers (seven investigators did not enroll any subjects). The intent-to-treat
group included 189 subjects who were randomized to the levofloxacin treatment
group and 184 subjects who were randomized to the cefaclor treatment group. Two
subjects randomized to receive levofloxacin actually received
cefaclor; hence, the numbers of subjects who received levofloxacin and cefaclor
were 187 and 186, respectively. Both subjects were clinically and
microbiologically evaluable; thus, both are included in the analyses based on
clinically evaluable subjects and those based on microbiologically evaluable
subjects. The clinical response for these subjects was evaluated as “cured" and
the microbiologic response as "eradicated". The demographic and baseline
(admission) characteristics of the modified intent-to-treat group were comparable
between the levofloxacin and cefaclor treatment groups. The mean age for all
subjects was 60.5:14.7 years with a range of 19-89 years. Men accounted for 57.6%
of all subjects enrolled and Caucasians for 94.1%. The majority (86.6%) of
subjects had an initial diagnosis of COPD. There were no statistically
significant differences (p=0.11) between the two treatment groups for any of the
demographic features tested (i.e., age, sex, race) for any of the analysis
groups.

——

Table 12.1.1.
Demographic and Baseline Characteristics:
Modified Intent-to-treat Cohort

Levdiokadn Cefador Total
(N=187) (N=168) (N=373)
No. ) No. 4 No. 4]
“Se
Men 107 51.3 108 (S8.1) 215 (518
Women 80 428 ™ 419 158 (429
Race
Cawasian 175 (936 1% (4.6 351 MK
Black 7 QN 5 @2n 12 (3
Orierzal 2 041 0 (00 2 (09
Hispario 3 0.8 4 (22 T 09
Other 0 ©O 1 098 1 03
Age (Yeurs)
£45 38 (203 34 (183 T2 (183
4664 65 (348 63 (N9 128 (4.3 -
265 B84 (4.3 83 478 113 (W69
MeantSD 538:15.0 61,2145 60514.7
Range &
Weight (Ibs)
N 184 . 183 387
MeantSD 167.7442.3 165.0:42.1 166.4242.2
Range O
Missing 3 3 6
COoPD
Yes 168 (83.8 155 (833 323 66
No 19 (10.2 31067 50 (13.9)

NOTE: Values repesent numbers o subjects except as otherw ise indicated.
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12.1.2. Discontinuation/Completion Information:

Of the 373 subjects enrolled in the study, 187 received levofloxacin and 186
received cefaclor (modified intent-to-treat group). As shown below, 30" (16.0%)
subjects in the levofloxacin group discontinued therapy prematurely and 157
(84.0%) subjects completed therapy according to the regimen prescribed by the
investigator. Of the 185 subjects in the cefaclor treatment group with known
discontinuation/completion information, 30 (16.2%) discontinued therapy
prematurely and 155 (83.8%) completed therapy. One subject in this group had
unknown discontinuation/completion information.

Figure 12.1.2
Discontinuation/Completion Information: Modified Intent-to-treat Subjects

373 Subjects
Enrolied
I 187 subjects received levofioxacin 186 subjects received cefaclor I
- — 30 subjects discontinued —30 subjects discontinued
—1 subjec! with unknown
discontinuationfc ompletion
information
157 subjects compieted therapy 155 subjects completed therapy

The most common reasons for therapy discontinuation were an adverse event and
absence of an admission pathogen in the levofloxacin treatment group and clinical
failure in the cefaclor treatment group. Absence of an admission pathogen was a
reason for discontinuation of a subject from the study prior to the second
protocol amendment that allowed subjects to continue in the study even if a
pathogen was not isolated.

Table 12.1.2
Reasons for Premature Discontinuation: Modified Intent-to-Treat Subjects

Lewotoxadn Cetacior
(N=187) (N=186)
Reeason No. %)* No. (%)° -
Adverse Event 12 ©4 ] (32)
No Admission Pathogen 12 ()] 9 439)
Clinical Falure 5 @n 12 65
Personal Reason 1 05 1} (0.0)
Resistent Pathogen 0 (0.0) 2 [(R))
Other 0 (0.0) 1* 05
Total Discontinued 30 (160) 0 (162)
Total With DiscontinuationCompietion information 187 (100.0) 185 (100.0)
Total With Unknown Discontinuation/
Completion Information -0 1 -

* Percertages based on total number wth discontinuation/completion inform ation.
b Subject . Jreceived five doses of cefacior end was dropped fom the study efter admission serum
glucose results indicated that he should not have been errolled in the study.
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12.1.3. Demographics of Clinically and Microbiologically Evaluable

Cohort(s) :

One hundred fifty-four (82.4%) subjects in the levofloxacin treatment group and
155 (83.3%) subjects in the cefaclor treatment group were clinically evaluable.
One hundred three {(55.1%) subjects in the levofloxacin group and 895 (47.8%)
subjects in the cefaclor group were microbiologically evaluable. The primary
reasons (subjects only counted once) for exclusion from either the clinical or
microbiologic analyses of efficacy are summarized in Table 12.3.3.B, below. The
main reasons that subjects were not clinically evaluable were insufficient course
of therapy and inappropriate posttherapy clinical evaluation (levofloxacin group)
and unconfirmed clinical diagnosis and insufficient course of therapy (cefaclor
group), whereas the major reason that subjects were not microbiologically
evaluable in the two treatment groups was absence of bacteriologically proven
infection.

Table 12.1.3.A
Number of Subjects by Analysis Group and Study Center

Levoiouacin Cefador
Modified Clirical Miaobiologc Modified Cliniod Microbiologc

Investigato?  Intert<o-Trest  Efficacy Effioscy irent<o-Treat Efficacy Elficacy
Alwire 2 1 (50.0 1 (50.0 1 101000 1(100.0
Anthony 1 1(100.0 1(100.0 1 1(100.00 0 (00
Brankston 7 T0100.0 1043 7 70100.00 0 00
Farber 6 4 (6687 2 (33 6 S (833 3 (50.0
Fogarty 3 3(100.0 1 (333 3 2 (66.7 1 (333
Gertry 29 28 (36.6 18 (62.1) k)| 310100.0 13 61.3
Giderman 7 3 429 3 429 7 S M9 4 5T1)
Habib 33 31 (339 2 (66.7 k) 23 (85.3 17 (50.0
Keller 2 201000 2(100.0 0 0 - 0 -
Kunkel 2 0 o 0 0o 3 0 (00) 0 00
Mestas 12 9 (150 6 (0.0 13 3 (69.2 4 (30.8
Mot ow itz 16 16(100.0 12 (150 14 13 1929 6 429
Padget 12 € (560 2 067 12 7 (583 2 (16.7
Pdlack 4 2 (50.0 2 (S0.0 S 50100.0 3 (60.0
Soatt 4 4 (100.0 4(100.0 q 40100.0 4(100.0
Stane 4 3 (150 2 (50.0 4 4(100.0 2 (So.0
Styker 9 18 6 (667 10 8 (B0.0 6 (60.0
Taylor 25 2 (84.8 14 (53.8 24 18 (75.0 14 (8.3
Toney 3 1 (333 133 2 1 500 1 1500
Weliman -1 4 (60.0 3 (60.0 5 S(100.0 2 400 -
Tota 187 154 (824 103 (55.1) 166 155 (833 69 (47.8

Numbers shown in parentheses e perosntages for that oategory.
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Table 12.1.3.B
Primary Reasons for Clinical or Microbiologic Nonevaluability:

Sponsor’s Modified Intent-to-Treat Cohort s
Levcfiaadn Cefador

Qlinicd Effioscy -

Innuffidet Corse of Thewapy 12 1" -

Inappropri ate Postther by Clinioa Evaduation " 6

Chinical Di agnasis Unoonfiemed ] 12

Orher Protood Violation 1* 0

Effecive Cancomitant Therapy 0 1

Urevaluatie for Safety ] 1
Total Unevalusble For Clirical Efficacy 33 (1T.6%) 3 (16.7)
Miorobiologic Efficacy

Infection Not Bacteidogcal Proven 70 80

Innudficent Course o Therapy 7 5

Cilinical Diagnosis Unoonfirmed 4 6

Inagpropri ate Bacteriologic Cuuse 2 4

Orther Protood Violation 1 0

EHective Cancomitat Thecapy 0 1

Urevaluabie for Safety 0 1 -
Total Unevaluable F o Miaobiologc Efficaoy 84 (44.97) 97 (22)
* Subjedts counted only anoe.

* Subjectifffitook only ane levofioacin tablet (57.6 mg) per day.
The demographic and baseline characteristics of the subjects included in the
clinically and microbiologically evaluable groups were comparable to the
previously described modified intent-to-treat group with respect to age, sex,
racial composition, and other baseline characteristics. The demographic and
baseline characteristics of clinically evaluable and microbiologically evaluable
subjects were comparable, with no statistically significant differences (p?0.11)
between the two treatment groups.
Table 12.1.3.C
Demographic Characteristics:
Sponsor’s Clinically and Microbiologically Evaluable Patients

Levdflonadn Cefador
Cliniodly Microbiolog cally Clirically Micoblolog odiy
Evalusble Evalusble Evalusble Evalusble
(N=154) {N=108) {N=155) (N=89
Sex
Men 88 62 0 S3
Women 66 [ 3] 65 k
-
Caucasian 144 96 151 86
Biadk 6 3 2 2
Oxierval 2 2 o] 0
Hispanic 2 2 1 0 =
Ocher 0 0 1 1
Age (Yeus)
$45 k)| 16 28 18
4664 56 k) 54 26
ats - 67 53 T3 415
N 154 103 155 83
MeantSD 597:14.8 6211140 61.1+14.0 14.5
Rarge - & L " &
Weight (ibs)
N 152 102 152 86
MeantSD 16642416 162.8£39.9 164.5¢41.2 1631
Rarge = Y . jiiﬁa
Missing 2 4+ 3 -
] .
Yes 142 9% 136 79
No 12 7 19 10

NOTE: Values represent numbers of subjects unless otherwise indicated.
COPD = dwonic cbstruotive pulmonary dsease.
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12.1.4. Extent of Exposure:

Theé mean duration of therapy was 6.6 days for levofloxacin-treated
subjects and 8.7 days for cefaclor-treated subjects; the mediems were 7
and 9, respectively. Six subjects reported dosing errors. Two subjects
(3901 and 219) in the 1levofloxacin treatment group took only omne
levofloxacin tablet (97.6 mg) per day for four and seven days,
respectively. The dosage was adjusted to five tablets per day for subject
3901. Prior to the first protocol amendment, one cefaclor-treated subject
(405) took 250 mg cefaclor three times a day and after the first protocol
amendment, three cefaclor-treated subjects (806, 918, and 4103) took 500
mg cefaclor three times a day.

Table 12.1.4
Extent of Exposure to Therapy: Sponsor’s Intent-to-treat Subjects

Levofloxacin Cefaclor

Extent of Exposure {N=187) (N=186)
Davs on Therapy®
Unknown 0 2
1 2 1
_2 3 4
3 7 2
4 7 10
5 43 7
6 7 2
7 82 25
8 9 35
9 0 8
10 22 43
11 3 41
12 0 2
14 2 2
15 0 2
MeantSD 6.6+2.1 8.722.5
Median 7 [*]
Number of Doses
Total with Dosing Information 187 184
Total with Unknown Dosing Information 0 2
MeansSD 6.5¢2.1 24.147.6
Median 7 26
Range 1-14 1-42

NOTE: Levofioxacin had a q24h dosing schedule and cefaclor had a q8h dosing schedule.

*The original protoco! spectfied the total planned duration of therapy for levofloxacin and
cefacior as seven to 14 days. The protocol was amended to spec¥y 5 fo 7 days of therapy
for levofioxacin and 7 to 10 days for cefaclor. Days on therapy was defined as (ast day -
first day « 1).

12.1.5. Concomitant therapies:
With the exception of a larger percentage of cefaclor-treated subjects
than levofloxacin-treated subjects taking CNS-acting drugs, comparable
percentages of subjects in the levafloxacin and cefaclor treatment groups
took these concurrent therapies. .
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Table 12.1.5
Summary of Concurrent Therapies: Modified Intent-to-Treat Subjects

Levofoxadn Cefacior
(N=187) (N=186)
Therapy Classification No. (%) No. (%)
Total Who Took Concumrent Therapy 173 (925) 173 (830) -
Central Nenous System* 74 (338.6) 86 (518)
Bronchodilators 56 (29.9) 67 (3%.0)
Antacids R 74) *» (194)
NSAD 2 (43 ] 19 (102)
WVitamins & Nutrtional Supplements 10 53 12 ©5)
Antimicrobiats 5 20 8 “43)
Antidiabetic Therapy 4 1) 6 2
Anticoagulents 1 0.5 8 (43)
Corticosterolds 0 (0.0) 1 05)
Total with Concurrent Therapy Inform ation 187 186

* Besides the traditional certral nervous system-acting drugs (antipsychotics,
antidepressents, antiepileptics, hypnatics, sedatives, antipariinson agents, opioid analgesics, and
anesthetics), other drugs with secondary csntral nervous system effects were induded.
See Appendices 10 end 11 for complete drug list.

12.2. Clinical Response

This section of the report focuses on results of the secondary efficacy, analyses
of clinical response, based primarily on the group of subjects evaluable for
clinical efficacy. The results from the other analysis groups were generally
consistent with those from the clinically evaluable group.

12.2.1. Overall Clinical Response

Among clinically evaluable subjects in the levofloxacin treatment group,
72.1% were cured and 19.5% were improved, compared with 64.5% and 27.1% in
the cefaclor treatment group. Thirteen (8.4%) subjects in each treatment
group failed treatment. In the modified intent-to-treat group,
levofloxacin treatment resulted in 62.6% cure, 26.2% improvement, and 9.6%
failure; 1.6% of subjects could not be evaluated. Cefaclor treatment
resulted in 59.1% cure, 29.0% improvement, and 10.2% failure; 1.6% of
subjects could not be evaluated. Among modified intent-to-treat subjects
with an admission pathogen, levofloxacin treatment resulted in 69.0% cure,
23.3% improvement, and 6.0% failure; 1.7% of subjects could not be
evaluated. Cefaclor treatment resulted in 58.7% cure, 27.9%_ improvement,
and 12.5% failure; 1.0% of subjects could not be evaluated. Similar
results were found in the intent-to-treat group.
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Table 12.2.1.A
Clinical Response Rate for Each Study Center:

Sponsor’s Clinically Evaluable Subjects e
Levdlakadn Celador

irvestigator N Cwed improved Faled N Cured improved Failed
Ehrirw T 1 a0a 0 00 000 T 10000 0 Qo 0 ) _
Anthony 1 0 (00 10100.0 0 (0.0) 1 10000 0 00 0 OO
Beankston 7 2 (2889 S (M4 0 (0.0} 1 10143 6 0 00
Farbet 4 3 750 1 250 0 (0.0} S 2 (400 3 (600 0 0O
Foguty 3 3 (1000 0 0 0 0.0 2 1 (50.0 0 (00 1 (500
Gertry 28 28 (1000 0 0O 0 0.0 31 30 (%8 1 (32 0 O
Giderman 3 2 (667 10333 000 5 3 (600 10 1 (20
Habib 31 23 (M43 S (61 3@7) 23 17 (588 sR1e ¢ (13§
Keller 2 2 (100.0 0 (00 0 (0.0) 0 0 - o - 0 -
Mestas S 9 100.0 0 00 0 ©.0) g 8 (889 10L1 0 ©O
Morow itz 16 11 (68.8 1 63 450 13 3 (692 33y 1 0
Padget 6 6 100.0 0 (00 0 0.0 1 6 (857 10143 0 (00
Pdlack 2 1 (500 1 (500 0 (0.0) 5 0 ©O 4 (80.0 1 (200
Soart 4 3 (@S0 1 (35.0 0 (0.0) 4 3 (750 1 (250 0 (00
Stane 3 2 (667 1333 000 4 3750 1250 0 (0O
Stryker T 5 (M4 288 000 8 5 (629 20 1 (29
Taylor 2 9 1403 8 (364 S22.7 18 3 (500 7 (38.9 2 1.y
Toney 1 1 (1000 0 00 0 (0.0) 1 0 (0 1(100.0 0 (00
Weliman 4 0 (00 3 @0 1250 5 100 2400 2 «oo
Comtined 57 40 (703 16 (287 1 (.8 64 35 (547 23(353 6 (34
Total 154 111 (721 30 (18 13 (84 155 100 (64.5 42 (271 13 (84)

bers shown in parentheses are percentages for category.
* Combined 5 cervers thet ervolled fewes than 10 dinically evaluable subjects in elther veatment group  Alwine, Anthany
Brankston, F arber, Foganty, Giderman, Kdler, Mestas, Padgett, Pollack, Soott, Stane, Suyker, Toney, and Wellman

To allow for a dichotomous analysis of clinical response, the clinical
response categories "cured" and "improved" were combined into a single
category of "Clinical Success". Two-sided 95% confidence intervals around
the difference in clinical success rates were calculated to evaluate
therapeutic equivalence between treatments. Among clinically evaluable
subjects, levofloxacin and cefaclor treatment each resulted in 91.6%
clinical success, with a 95% confidence interval of [-6.5, 6.6] for the
difference (cefaclor minus levofloxacin) in success rates. The wupper
limit of this confidence interval lies below the upper bound of 10%
suggested by the FDA's Anti-Infective "Points to Consider" guideline for
establishing clinical equivalence of treatments with success rates greater
than 90%. The cure rates for the two treatment groups were also similar
{72.1% for levofloxacin, 64.5% for cefaclor), with a 95% confidence
interval on the difference in cure rates of [-18.2, 3.1]. In éddition, the
clinical success rates and cure rates were generally consistent regardless
of sex or age. Given the small number of non-Caucasians in this study, no
meaningful comparisons can be made based on race.
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Table 12.2.1.B
Clinical Success/Failure Rates and Confidence Intervals by Study Center: -

Sponsor’s Clinically Evaluable Subjects —
Levdiokacin Cefador

95/ Confiderce
Irwestigator N Success” Fabad N Sucoess® Falburd (L o
Rire 1T 10000 0 ©0 T 10000 O 0 - -7
Antrony 1 1 (100.0 0 ©0 1 10100.00 0 @O -
Brankston 7 T (100.08 0 0 7 70000 0 ©o -
Farber q 4 (100.0 0 O 5 S000 0 ©O -
Fogarty 3 3 (000 0 00 2 1 50.0 1 (S0.0 -
Geriry 28 28 (1000 ¢ (0.0 3 31000 O (OO 1.8 14
Giderman 3 3 ooQ 0 @O S 4 (800 1 200 -
Habib 3 28 (303 3 8O0 23 25 (882 4 138 =221, 139)
Keller 2 2 (1000 0 (00 0 0 - 0 - -
Mestas 9 S No0O 0 00 ] 9{100.0 0 0O -
Morowitz 1% 12 (750 4 (250 13 12123 1 07 122, 468)
Padget ] € (1000 0 00 ? 7100.00 0 (0.0 -
Pdlack 2 2 (1000 0 (00 S 4 (80.0 1 (200 -
Soatt 4 4 (1000 o OO 4 40000 O (0.0 -
Stone 3 3000 o 0O 4 40003 O (0.0 -
Strgker 7T 7 noo o (00 8 7®618 1028 -
Taglor 2 171 m3 S (27 18 16889 2 (1.1 (113s, 371)
Toney 11 1000 o 00 1 1000 0 (00) -
Wellman 4 3 (S0 1 250 5 3 (5000 2 400 -
Combined 57T 55 (%82 1 0.8 64 S8 {308 6 (94 184, 12
Totd 154 141 (1.8 13 (B4) 155 142 (91.8 13 (8.4} (65, 66

* Two-sided 35/ corfidence intervais & ound the dfference (cefadar minus levoflosacin) in dinical success 1ates
(ouwed and improved were calodated for study cervers ervolling 10 or more dirically evalusble subjects in each
treatment growp.

* Nunber s shown in paertheses are perosrtages for that omegory.

* Combined = cerners that ervolled fever than 10 dinicsly eval usble subjects in either teatment groux  Alwine,
Arthory, Brarksion, Farber, F ogarty, Gilderman, Kdller, Mestas, Padgett, Pdlack, Soott, Stone, Styker, Torey, and
Weliman.

In the modified intent-to-treat group, the clinical success rate for
treatment with levofloxacin was 88.8% and treatment with cefaclor was
88.2%. The corresponding rates for modified intent-to-treat subjects with
an admission pathogen were 92.2% and 86.5%, respectively.

12.2.2. Clinical Response by Pathogen

Clinical response rates for clinically evaluable subjects infected with
pathogens of interest alone or in combination with other pathogens are
shown in Table 12. Among the pathogens of interest, H. influenzae, M.
(Branhamella) catarrhalis, and H. parainfluenzae were the most prevalent
pathogens across the two treatment groups. Clinical success rates (cured
+ improved)  for the pathogens of interest listed in the table ranged from
84.2% (M. Branhamella catarrhalis) to 100% (H. parainfluenzae and S.
aureus) for levofloxacin-treated subjects and from 66.7% (S. aureus) to
100% (M. catarrhalis and H. parainfluenzae) for cefaclor-treated subjects.



Table 12.2.2
Clinical Response Rates For Subjects with Pathogens of Primary Interest: -
Sponsor’s Clinically Evaluable Subjects .

- —.

Levdfiokacin Cefador
Pathogen N Cured improved  Faled N Cuwred improved Faled
Hawnplrka infkanrar 21 12 571 8 (381 1 48) 24 13 (542 8 (33 3 (129~
Moawls (Grachandla 19 12 832 4 (2.1 3nss 8 4 (500 4 (500 0 (0o
cxarhalss
Haern qplrkss pacainfbsencas 15 12 800 3 (2008 000 7 70000 0 (00 0 00
SNA0CEONTLS PARITIONNIE 10 7 (00 20 10100 7 3 429 3 429 1 (43
Spialanioxs Mres 9 6 669 3 (333 000 3 2 67 0 (0 1333

Numbers shown in parentheses are percentages for that category.

* N=Number of subjects who had that pathogen done o hmﬁvﬂonvkho&mpahogm'

12.2.3. Clinical Symptoms

The proportions of clinically evaluable subjects with resolution
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of

clinical symptoms of bronchitis are presented in Table 13. In general, for
both the levofloxacin and cefaclor treatment groups, there was clearing of
individual symptoms from admission to posttherapy in approximately 60% or

more subjects.

Proportion of Subjects with Resolution of Clinically Symptoms of Bronchitis
Based on Posttherapy Evaluation: Sponsor’s Clinically Evaluable Subjects

Table 12.2.3

Levdiianadin Cefador

Symptom Resolved (4) Fesolved )

Chills 5% 60 (95.0 66 T2 9.3
Chest Pain 5% 58 (93.3 60 69 87.00
Shortness d Breath 801z 6.0 T™6N33 (58.6)
Cough Increase 11951 (8.8 144 4.0
Spuum Increase 119148 (60.9 116149 ma
Puuert Sputum 11mM36 (85.0) 116136 {85.3)

* Symprom presert & admission and sbsent at postther apy evaluation.
* Denominator regxesents rnumber of subjecss with that symptam at admission.

12.3. Microbiologic Results
Microbiologic response was the primary efficacy variable in this study. The
analyses of microbiologic response, based primarily on the group of subjects
evaluable for microbiologic efficacy, are presented in detail in this section,
with results of other analysis groups provided in the Supporting Data section at
the end of the text and briefly described here. The results based on modified
intent-to-treat and intent-to-treat subjects with an admission pathogen were
generally consistent with those from the microbiologically evaluable group.

12.3.1. In Vitro Susceptibility
One hundred sixteen subjects in the levofloxacin treatment group and 104
subjects in the cefaclor treatment group had pathogens isolated at
admission. The 116 levofloxacin-treated subjects had 157 pathogens with
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known susceptibility and the 104 cefaclor-treated subjects had 117
pathogens with known susceptibility. As shown in Table 15, there were 154
(98.1%) pathogens isolated at admission from levofloxacin-treated-subjects
for moderately susceptible to levofloxacin and 85 (76.1%) pathogens
isolated from cefaclor-treated subjects that were susceptible or
moderately susceptible to cefaclor. The pathogens resistant to study drug
received represented 1.9% and 23.9% of all isolates with known
susceptibility from levofloxacin- and cefaclor-treated subjects.

Table 12.3.1.A
In vitro Susceptibility of All Pathogens isoclated at Admission:
Modified Intent-to-Treat Subjects with an Admission Pathogen

No. (%)°of P athogens

Susceptibiity of Pathogen Levofoxadn Cetaclor
Susceptible 150 (955) 83 (709)
Moderately Susceptible 4 25) 6 61
Resistant 3 19 ] (238)
Unknown r] 3

Total No. Pathogens 157 120

* Percertages were based on numbers of pathogens with known susceptbiities. Pathogens were
isolated fom 116 subjeds in the levotioxacin group end 104 subjects in the cefaclor group.

One hundred eighty-six (67.9%) of 274 isolates with known susceptibility
information for both levofloxacin and cefaclor were susceptible to both
drugs; 270 (98.5%) isolates with known cross-susceptibilities were
susceptible or moderately susceptible to levofloxacin and 207 (75.5%)
isolates were susceptible or moderately susceptible to cefaclor.
Resistance to both drugs was seen for one (0.4%) of the isolates. Three
pathogens were levofloxacin-resistant and cefaclor-susceptible, while 66
pathogens were levofloxacin-susceptible or moderately susceptible and
cefaclor-resistant. Cross-susceptibility to both drugs was unknown for
three isolates.

Table 12.3.1.B
Cross-Susceptibility of Admission Isolated to Levofloxacin and Cefaclor:
Modified Intent-to-Treat Subjects with an Admission Pathogen

Cefaclor
] M R u
_ s [ 186 8 63 0 257
" Levofloxach M 8 2 3 0 13
R 3 0 1 0 4
Y 0 0 0 3 3
197 10 67 3 277

8= Susceptiblie, M = Moderate, R = Resistant, U= Unknown
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One investigator (Gentry) enroclled subjects in Costa Rica. In vitro
susceptibility to levofloxacin and cefaclor for pathogens isolated from
Costa Rica was compared to those from the U.S. and Canada agross all
investigators. The distribution and susceptibility of key pathogens to
both drugs were similar when comparing the data from Costa Rica and
U.S./Canada. -

12.3.2. Microbiologic Eradication Rates

12.3.2.1. Microbiologic Eradication Rates by Subject

Among microbiologically evaluable subjects in the levofloxacin treatment
group the eradication rate was 94.2% (including 77.7% presumed eradication
and 16.5% documented eradication) compared with 86.5% (including 76.4%
presumed eradication and 10.1% documented eradication) in the cefaclor
group, with a confidence interval of [-16.6, 1.3] for the difference
(cefaclor minus levofloxacin) in eradication rates. The upper limit of
this confidence interval lies below the upper bound of 10% suggested by
the FDA's Anti-Infective "Points to Consider" guideline for establishing
clinical equivalence of treatments with success rates greater than 90%.
Six (5.8%) subjects in the levofloxacin treatment group and 12 (13.5%)
subjects in the cefaclor group did not have their infection eradicated.
Confidence intervals computed for each study center with 10 or more
microbiclogically evaluable subjects in each treatment group and for all
other centers pooled demonstrate the consistency of results across
centers. The results observed for the microbioleogically evaluable group
that indicate equivalence between treatment groups were also generally
cbserved across the various sex and age subgroups. Given the small number
of non-Caucasians in this study, no meaningful comparisons can be made
based on race. Among modified intent-to-treat subjects with an admission
pathogen, levofloxacin treatment resulted in 89.7% eradication and 6.0%
persistence; cefaclor treatment resulted in 82.7% eradication and 13.5%
persistence. Confidence intervals were also computed to evaluate
consistency across all analysis groups in microbiologic eradication rates.
The individual confidence intervals for all other analysis groups are
centered below zerc and are consistent with equivalence of treatments in
terms of microbiologic eradication rates.
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Table 12.3.2.1
Microbiologic Eradication Rates and Confidence Intervals by Study Center:

Sponsor’'s Microbiologically Evaluable Patients —
Levciamdn Cetador

95/ Confiderce
Investigator N  Ersdosted Pasisted N  Endosted  Pasisted lneeval o
Alvire 1 1 (1000 0 (0.0 1 1 (1000 0 ([0 -
Anthory 1 1 (1000 O (@O 0 0 - 0 - -
Beankston 1 1 (1000 0 (0.0) 0 0 - o - -
Farber 2 2 1003 O (0.0) 3 3 (100.0 ¢ (00 -
Fogarty 1 1 1003 O (0.0 1 0 0 1 {100.0 -
Gerury 18 18 (100G O (00 19 19 (1000 0 (00 (<28 28
Giderman 3 3 (100G 0 00 4 3 (0 1 250 -
Habib 2 20 (03 2 (31) 17 14 \29 3 018 (-332, 161)
Keller 2 2010083 0 O 0 0o - o - -
Mestas 6 6 100@ 0O [0 4 4 (100.0 0 (00 -
Morow itz 12 10 833 20670 6 5 B33 1 6N -
Padgex 2 2 (1000 O (@O0 2 2 (1000 0 (00 -
Pdlack 2 2 (100@ O (0.0) 3 3 100.0 0 (00 -
Somt 4 4 100G O (0.0) 4 4 (100.0 0 (00 -
Stane 2 2(100a O 00 2 2 (100.0 0 (00 -
Sagker  _ 6 6 1000 0 0 6 5 (833 1 0167 -
Taglor 14 12 (850 20143 14 9 ®4.3 5 (357 (581, 132
Toney 1 1 01000 0 0.0 1 1 (1000 0 (00 -
Weliman 3 3 (1008 O (0O 2 2 (100.0 0 (00 -
Comtined’ LE] 47 (953 2 41) -] 35 (87 4 (10.3 (<185, 6.1
Totd 103 97 (42 6 (58 83 77 (865 12 (138 (966, 1.3
* Eradication of al pathogens isd ated for a subject at admission.
* Two-sided 954 confidence interval around the difference (cefadar mirns levofl in) in microbiclogh

raes w e caloulated for study centers enrolling 10 or more mictobidogcally evadusble subjeats in ueh uoamen(

- Nunbcs shown in paertheses are percertages far that cstegory.

¢ Combined = canters that envolled fewer than 10 microbiclogically evalusble subjects in either veatmaent group
Alwine, Anthony, Brankston, Farber, Foganty, Gilderman, Keller, Mastas, Morowkz, Padgett, Pdiadk, Scott, Sone,
Suyker, Toney, and Wellman.
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12.3.2.2. Microbiologic Eradication Rates by Pathogen
The overall microbiologic eradication rates by pathogen in the
levofloxacin and cefaclor were 95.0% and 86.5%, with a 95% ToOnfidence
interval of [-16.4, -0.4], for the difference between treatments (cefaclor
minus levofloxacin), assuming independence of multiple pathogens and
multiple strains within a subject. This difference favors levofloxacin.
The most prevalent pathogens for both levofloxacin and cefaclor treatment
groups were gram-negative aerobes (84.2% and 86.5% of pathogens in the two
treatment groups; the remaining pathogens were gram-positive aerobes 15.8%
and 13.5% of pathogens in the two treatment groups). The microbiologic
eradication rates for gram-negative and gram-positive aerobes in the
levofloxacin treatment group were 95.7% and 90.9%, respectively. The
corresponding eradication rates in the cefaclor treatment group were 86.7%
and 85.7%. The most common pathogen, H. influenzae, was eradicated by
levofloxacin in 100% of cases, compared with a 70.8% eradication rate with
cefaclor treatment. There was 94.7% eradication of the second most common
pathogen (M. (Branhamella) catarrh allis) and 93.3% eradication of the
third most common pathogen (H. parainfluenzae)} in the levofloxacin
treatment group versus 100% for both pathogens in the cefaclor treatment
group. There was 90.0% eradication of S. pneumoniae and 88.9% eradication
of §. aureus in the levofloxacin treatment group versus 85.7% and 66.7%
eradication of the second most common pathogen (P. aeruginosa) in the
cefaclor treatment group versus 80.0% in the levofloxacin treatment group.
No subject with susceptibility data available at posttherapy had
microbiologic persistence of a pathogen that acquired resistance. In
general, eradication rates were also comparable across the various sex and
age subgroups.
Table 12.3.3.2
Microbiologic Rvaluation Rates Summarized by Pathogen Category and Pathogen:
Sponsor’s Microbiologically Evaluable Patients

Levcianadin Cefador
95 Confidence
Pathogen CategoryPathogen N E radiosted N Eradicated Inassval
Pathogen Category
Gram posigive astchic pathogens 22 20 (90.9 14 12 8S7 (307, 203)
Geam negative saccbic patogens 117 112 (85.9 0 78 (86.7 (<175, 0.6}
Total by pathogen 139 132 (35.0 104 90 (86.9 (-164, -04)
Total by subject 103 97 (4.3 89 Tl (868 (166, 1.3
Pathogert i
Hoanqptiks idurzae 21 2111000 24 17 (r0.9 (487, 86)
Moravel s (8 anharmela) cxachels 13 18 (.7 8 8(100.0 - -
HMaernoirks pacatenzer 15 14 (3.3 7 7(100.0 - -
Nabsieds precmarvse 13 13(100.0 7 70100.0 - -
Powadbmonar asneznoss 10 8 (80.0¢ 14 1 (8.8 {-332, 364)
S quioOIOSE PRI oy 10 9 (50.0 7 6 (857 - -
Saplploooaxs areus 9 8 (80.9 3 2 8.7 - -
Nabsiols opoca 6 6(100.00 1 0 00 - -
Excheviduia odi 1 1(100.00 6 S 83.3 - -
* Numbers shown in parertheses are percertages for that ot

oMegory. 7
* Twosided 95/ confidence huwal araund the difference (cefadar minus levoflonacin) in micrabiologic et adication
rates w are caloulated for pathogers with 10 or more odusdon isdates in each teavnert goup.
* Na5 for either teatment group. -
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12.4. Pneumonia

Sixteen subjects(seven in the levofloxacin group and nine in the cefaclor group)
had an admission diagnosis of pneumonia. The most common pathogens iso¥ated were
C. pneumonia, S. pneumoniae, and H. influenzae. One subject W had three
pathogens isolated; the remainder had one or none. Five of six of the pathogens
isolated in each of the treatment groups were eradicated. Six-ef seven
levofloxacin-treated subjects and eight of nine cefaclor-treated subjects were
cured or improved.

12.5. Superinfection

No subjects in the levofloxacin treatment group developed superinfections. Six
subjects in the cefaclor treatment group developed superinfections and had the
superinfecting organisms isolated during the posttherapy period. For these
subjects, all of the isolates were susceptible or moderately susceptible to both
levofloxacin and cefaclor.

Table 12.5
List of Subjects with Superinfections:
Sponsor’'s Modified Intent-to-Treat Cohort

Susoeptibiiy
Subject
Numbet Pesiod Pathogen Type of Specimen Levdiconadcin Cefador
Cefaclor
Postthetapy  Mawmphiks parainfurcar  Expecta e spaum Sus captible Sus captible
Posthetapy  Eschanidvie odi Expectorate sputum Sus captible Sus omptible
Postthwiapy  Movawrls (Brarhrandlal Enpectar ate sputum Sus capuible Sus ceptible
catarhies
Postthetapy  Hoengpirks parainfiaricay  Expecta ge sputum Sus oapible Sus oeptible
Pasttherapy  Haengobrkes inflariras Expector ate sputum Moderate Sus oeptible
Posttherapy  Maemplrker infeizas Expectar se sputum Sus captible Sus osptible
Pastthetapy  Sowg o v Exp e spAUM Sus osptible Sus osptible
Crossteference:  Appendx 16b;
Tabuaion 10a

12.6. Summary of Key Efficacy Results

Clinical success rates for the clinically evaluable group and two supportive
modified intent-to-treat groups, and microbiologic eradication rates for
microbiologically evaluable subjects and modified intent-to-treat subjects with
an admission pathogen are summarized for the levofloxacin and cefaclor treatment
groups in Table 12.6 on the following page. Within response category
(microbiologic or clinical), the results are comparable among the analysis
groups. Moreover, there is concordance between the clinical and microbiologic
responses based on a cross-tabulation of clinical response versus microbiologic
response, further confirming the consistency and reliability of the clinical and
microbiologic responses. The clinical and microbiologic results clearly
demonstrate that levofloxacin is equivalent to cefaclor.
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Table 12.6

Summary of Key Efficacy Results
Clinical and Microbioclogic Response ——
Levdionkadn Cetador
“Clinical Sucoess of Moo~ Clinioal Sucoess or Mico- 954 Confidence

Response/Group biologic Eradiostion Rate? biologic Eradication Rate? rwerval”
Clinical Response -

Clinicaly Evaluable 141154 (91.6 H21Ss  (91.9 -85, 6.6

Modified Inmntto-Treat 1661187 (88.9 164186 (88.2 13, 63

Modified Inmert-to-Trest Subjects With

an Admission Pathogen 10716 (322 0104 (869 144, 29

Microbiologic Response

Miaobiologcally Evaluable 97103 (94.2 TH89 (869 (<186, 1.3

Modified inentto-Trest Subjects With

an Admission Pathogen 104116 (897 86104 (827 (-166. 27
Micsobiologic Response Viersus Clinical Responsé
Clinical Response '
Levdioxadn Cefador

Miorobiologic
Response N Cured improved Faled N Cured improved’ Faled
Eradicated 97  76(718.4 20 (20.8 1 0.0 ™ S54(701) 23(23.9 0 (0.0

Persisted 6 1167 2 (333 31500 12 1 B3 3(250 8 (66.7

* Denominator for dinical success rate = cred + improved + lalled + unable to evduste. Derominator for microbidogic
eradication rate = eradcaion + persistence + unknown

* Two-sided 95/ corfidence interval araund the dilference {oefad o minus levoflonadin) in dinicsl suoces's or
microbiclog o eradication rates.

* Based on micobidagicaly evauable group.

¢ Cued improved, or hailed me dinical response oucomes.

NOTE: Al miaabiologic eradication rates presented in this table are by subject, Le.. reflect aradication of all patigers
isdated for a gven subjec & admission.
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13.1. Patient Population:
0f the sponsor‘s intent-to-treat cohort,
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—

the medical officer considered 85%

(316/373) clinically evaluable according to the evaluability criteria outline
under Section 11.2.1. Of the 316 clinically evaluable patients, thé medical
officer determined that 57% (179/316) of these were microbiologically evaluable.
Of the clinically evaluable patients, 43% (137/316) were wmicrobiologically
unevaluable. The reasons for both clinical and microbiologic nonevaluability
are summarized in a series of tables under section 13.1.2. The breakdown of the
intent-to-treat cohort into evaluable subgroups is summarized in Table 13.1.A,
below. These patients are further categorized by treatment group in Table
13.1.B.

Table 13.1.A
FDA Clinically and Microbiologically Evaluable Patients:
Breakdown as Subgroups of Sponsor’s Intent-to-treat Cohort

FDA Clinically Evaluable FDA Clinically Nonevaluable
FDA Microbiologically FDA Microbiologically FDA Microbiologically FDA Microbiologically
Evaluable Nonevaluable Evaluable Nonevaluable

N (%) N(%) N(%) N(%)

179 137 0 57
179/316 (57%) 137/316 (43%)
179/373 (48%) 137/373 (37%) 57/373 (15%)

316/373 (85%) 57/373 (15%)

Intent-to-treat Cohort 373

Table 13.1.B
FDA Clinically and Microbiologically Evaluable Patients:
Breakdown as Subgroups of Sponsor’s Intent-to-treat Cohort

FDA Clinically Evaluable

FDA Clinically Nonevaluable

FDA Microbiologically
Evaluable N (%)

FDA Microbiologically
Nonevaluable N({%)

FDA
Microbiologically
Evaluable N({(%)

FDA Microbiologically
Nonevaluable N({(%)

179/316 (S7%) 137/316 (43%) 0 57/57 (100%)
Levofloxacin 98/179 (55%) Levofloxacin 60/137 (44%) Levofloxacin 29/57 (51%)}
Cefaclor 81/179 (45%) Cefaclor 77/137 (66%) Cefaclor 28/57 (49%)

FDA Clinically Evaluable FDA Clinically Nonevaluable
316/373 (85%) 57/373 (15%)
Levofloxacin 158/316 (50%) Levofloxacin 29/57 (S1%)
Cefaclor 158/316 (So%) —_— Cefaclor 28/57 (49%)

Intent-to-treat Cohort

373
Levofloxacin 187/373 (50%)
Cefaclor 186/373 (50%)
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13.1.1.- Demographics 3
13.1.1.1. Demographics of FDA Clinically and Microbiologically

Evaluable Cohorts

Of the 316 patients in the FDA clinically evaluable patient cohort, 185 (59%)
were female and 131 (42%) were male. This is similar to the distribution found
in the intent-to-treat cohort, as summarized in Table 12.1.2. In the cohort of
179 patients who were both clinically and microbiologically evaluable, there were
109 (61%) males and 70 (42%) females. The distribution among racial groups was
similar for both cohorts, and this was similar to the distribution in the intent-
to-treat cohort. Likewise, the age distribution in the clinically and
clinically/microbiologically evaluable cohorts was similar to that in the intent-
to-treat cohort.

Table 13.1.1.A
Demographic and Baseline Characteristics:
FDA Clinically And Microbiologically Evaluable Cohorts

FDA Clinically Evaluable FDA Clinically and
Patients N (%) Microbiologically Evaluable

Patients N (%)

TOTAL 316/373 (85%) 57/373 (15%)
Sex

M 185/316 (59%) 109/17%9 (61%)

F 131/316 (42%) 70/179 (39%)
Race

Caucasian 298/316 (94%) 169/179 (94%)

Black 11/316 (3.5%) s/179 {2.8%)

Hispanic 4/316 (1.3%) 3/179 (1.7%)

Asian 2/316 (0.6%) 2/179 (1.1%)

Other 1/316 (0.3%) 0/179 (0%)

Age (yrs)

<45 64 (20%) 33 (18%)

46-64 110 (35%) 56 (31%)

265 142 (45%) ) 90 (so%)
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13.1.1.2. Demographics of FDA Clinically and Microbiolagically

Evaluable Cohorts: Analysis by Treatment Groups

The demographics of the clinically evaluable and clinically and microbiologically
evaluable patient groups are further subdivided by treatment group -in Table
13.1.1.2, on the following page. The distribution of demographic variables for
all subgroups remains comparable to that in the intent-to-treat cohort described
under Section 12.1.2.

Table 13.1.1.2
Demographic and Baseline Characteristics:
FDA Clinically And Microbiologically Evaluable Cohorts:
Analysis by Treatment Group

YDA Clinically Evaluable Patients FDA Clinically and Microbiologically Evaluable
N (%) Patients X (%)
ALL LEVO CEFACLOR ALL LEVO CEFACLOR

TOTAL 316/373 (85%) 158/316 (50%) 158/316 (50%) 179/373 (15%) 98/179 (55%} 81/179 (45%)
Sex

M 185 {59%) 92 (58%) 93 (59%) 109 (61%) 60 (61%) 453 (60%)

F 131 {42%) 66 (42%) €5 (41%) 70 {39%) 38 (3%%) 32 (40%)
Race

Caucasian 298 {94%) 147 (93%) 151 (96%) 169 (94%) 91 (93%) 78 (98%)

Black 11 {(3.5%) 7 {(4.4%) 4 (2.6%) 5 (2.8%) 3 (3%) 2 (2.5%)

Hispanic 4 (1.3%) 2 {1.3%) 2 (1.3%) 3 (1.7%) 2 (2%) 1 {(1.7%)

Asian 2 (0.6%) 2 {1.3%) 0 (o%) 2 {(1.1%) 2 (2%) [} {o%)

Other 1 (0.3%) 0 (0%) 1 (0.6%) [ (o%) (] (o%) ] {o%)

Age (yrs)

£45 64 (20%) 34 (22%) 30 (19%) 33 (18%) 16 (16%) 17 (20%)

46-64 110 (35%) 55 (35%) 55 (35%) 56 (31%) 32 (33%) 24 (21%)

265 142 (45%) €9 (44%) 73 {(46%) 90 (S0%) 50 (S1%) 40 {(49%)




13.1.2. Reasons for Nonevaluability
13.1.2.1. Reasons for Clinical Nonevaluability

Of the sponsor’'s intent-to-treat cohort,
(57/373) clinically unevaluable according to the evaluability criteria
under Section 11.2.1.. The reasons for nonevaluability in the remaining
summarized in the tables below: Table 13.1.2.1.A contains an analysis
entire cohort of FDA medical officer’s clinically unevaluable patients,

Table 13.1.2.1.B contains only those patients in which the medical
differed with the sponsor in the evaluability assessment.

Table 13.1.2.1.A
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the medical officer considered 15%

outline
16% are
for the
whereas
officer

Reasons for Clinical Nonevaluability: ALL FDA Nonevaluable Patients
Reascn for Nonevaluability Total LEVO Cefaclor Subgroups of Reasons for
N N N Nonevaluability
Inappropriate clinical 11 7 4
evaluation date
Insufficient Course of therapy 24 12 12
Clinical Diagnosis Unconfirmed 19 9 10 17 with infiltrates on chest X-ray
consistent with pneumonia
Unevaluable for safety 2 2 --
: Protocol violation 1 -- 1 H/O Seizure disorder
Clinical Nonmevaluability
TOTAL Reasons 57 30 27
TOTAL Patients 57 30 27

Table 13.1.2.1.B.

Reasons for Clinical Nonevaluability:
Patients Evaluable by Sponsor but Nonevaluable by FDA

Reason for Nonevaluability Total LEVO Cefaclor Subgroups of Reasons for
N N N Nonevaluability
Unevaluable for safety 1 1 - No admission laboratories
Protocol violation 1 -- 1 History of Seizure Disorder
Insufficient Course of therapy 2 - 2
Clinical Diagnosis Unconfirmed 1 1 -- Pneumonia
TOTAL Reasons 5 2 3
TOTAL Patients 5 2 3
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Preliminary statistical analysis revealed a substantially higher clinical success
rate (combined group of clinically cured and improved) for patient receiving
levofloxacin for 7-10 days (98.1%), as compared to 5-7 days (92.1%). Pasfents who
received levofloxacin for 5 days had a clinical success rate of 83% and those who
received levofloxacin for 6 days had a clinical cure rate of 75%. Thus, the final
FDA evaluable patient cohort used in the statistical analysis contained only
patients receiving levofloxacin for 7-10 days and cefaclor for 7-14 days. There
were thus 94 patients made nonevaluable by these new criteria: 63 in the
levofloxacin arm and 31 in the cefaclor arm. This final FDA evaluable patient

group is described in Table 13.1.2.1.C below.

Reasons for Clinical Nonevaluability:

Table 13.1.2.1.C

ALL FDA Nonevaluable Patients

receiving Levofloxacin for 7-10 days and Cefaclor for 7-14 days

Reason for Nonevaluability Total LEVO Cefaclor | Subgroups of Reasons for
N N N Nonevaluability
Inappropriate clinical evaluation date
Original Evaluability Criteria 11 7 4
Final Evaluability Criteria
<4 days post-therapy 42 19 23
>8 days post-therapy 13 7 6
Total removed from final cohort 66 33 33
Ingsufficient course of therapy
Original Evaluability Criteria 24 12 12
Final Evaluability Criteria
Levo <7 days or Cefaclor <7 days 61 49 12
Levo >10 days or Cefaclor »>14 days 3 2 1
Total removed from f£inal cohort 88 63 25
Clinical Diagnosis Unconfirmed 19 9 10 17 with ianfiltrates on chest X-ray
consistent with pneumonia
Unevaluable for safety 2 2 --
Protocol violation 1 -- 1 H/O Seizure disorder
Clinical Nonevaluability
TOTAL Reasons 176 107 69
TOTAL Patients 151 82 59
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13.1.2.2. Reasons for Microbiologic Nonevaluability

Of the 316 clinically evaluable patients, the medical officer determined that 57%
{179/316) of these were microbiologically evaluable. Of the clinically ®valuable
patients, 63% (197/316) were microbiologically unevaluable. The reasons for
microbiologic nonevaluability are listed by treatment group in Table 13.1.2.2
below. Please note that Table 13.1.2.2 summarizes the FDA microbioYogically
nonevaluable patient group PRIOR to the dosing duration restriction. The FDA
statistician was unable to provide the medical officer with the number of
patients that were removed from the microbiologically evaluable patient pool by
each of the modifications in the evaluability criteria. The f£final
microbioclogically evaluable cohort consisted of 126 patients: 61 levofloxacin-
treated patients and 65 cefaclor-treated patients.

Table 13.1.2.2
Reasons for Microbiologic Nonevaluability: All Admission Pathogens
FDA Original Evaluability Criteria

Clinically Evaluable/ Clinically and
Microbiologically Unevaluable Microbiologically Unevaluable
ALL LEVO CEFACLOR ALL LEVO CEFACLOR
¥No Admission Pathogen 123 85 68 28 15 13
Clinical Diagnosis Unconfirmed -- -- -- 11 4 7
Drug Therapy
Insufficient duration of therapy -—- -- - 13 7 6
Protocol Violation
Inappropriate Bacteriologic Culture 1 0 4 2 2
Seizure Disorder -- -- -- 1 -- 1
Residual Sputum at Posttherapy Visit not Cultured 13 5 8 - - --
Total: Microbioclogically Nonevaluable Patients
FDA Evaluable Patients: All Microorganisms 137 60 77 57 29 28
Total: MNicrobiologically Nonevaluable Patients 137 57
FDA Bvaluable Patients: All Microorganisms
194
++ Admission microorganisem was not one of the four organisms accepted as pathogens in acute exacerbation of

Ty

chronic bronchitis for purposes of this review. This review contains three analyses of efficacy data with (1) all
pathogens, (2} only the subgroup of patients with the accepted four pathogens (S. pneumo, S. aureus, H. flu, M.
cat) and (3) only the subgroup of patients with the accepted three pathogens (S. pneumo, H. flu, M. cat).

e*+ Total number of patients with 5. aureus isolated on admission was 41, of these, 22 were microbiologically
evaluable, 7 were microbiologically unevaluable, and 12 were isolated as part of polymicrobial infections and,
therefore considered contaminants for the purposes of this analysis.
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Using the medical officer’s clinical evaluability criteria delineated-II Section
11.2.1 of this review, a total of 316 clinically evaluable patients were selected

from the intent-to-treat cohort:

cefaclor-treated patients.
1992, the dosage duration for levofloxacin was shortened from the original 7-10

day to 5-7 days.

158 levofloxacin-treated patients and 158
As specified by Protocol Amendment #1, dated June 1,

As discussed above, on preliminary analysis by the FDA, there

was found a substantially higher clinical success/clinical cure rate in the
patients treated with levofloxacin for 7-10 days as compared to those treated

from 5-7 days.

Thus, under the direction of the supervisory medical officer, the

evaluable patient cohort was limited to those who had received levofloxacin for
7-10 days and cefaclor for 7-14 days. The remainder of the efficacy analysis was
conducted on this more narrowly defined patient cohort.

The overall cure rate at the posttherapy evaluation was 65%

rates Was ;;9,95(-20.8,6.8)gay, ¢5n

rates of the two-treatments.

13.2.A, below.

Posttherapy Clinical Cure Rates By Investigator:

Table 13.2.A

FDA Clinically Evaluable Subjects

{(62/95) for the
levofloxacin-treated cohort and 58% (74/127) for the cefaclor-treated cohort.
The 95% confidence interval around the difference in the overall clinical cure

3, indicating statistical equivalence of the cure
Cure rates by investigator are summarized in Table

Levofloxacin Cefaclor
Investigator N* Cure Improve Fail N Cure Improve Fail
Gentry 24 | 24 (100) }J O (0) | O (0) 30 | 29 (97) |1 (3) o (0)
Taylor 15 | 3 (20) 10 (67) |2 (13) 15 |5 (33) | 9 (60) |1 (7)
Other 56 | 35 (63) | 21 (38) | O (0) 82 | 40 (49) | 38 (48) | 3 (4)
Total 95 | 62 (65) |31 (33) | 2 (2) 127 | 74 (58) | 49 (39) {4 (3)

Numbers shown in parentheses are percentages for that category.
*Results are presented for investigators with 10 or more evaluable patients in each treatment group. All other
investigators are combined under “other”.

The difference in overall cure rates for all centers combined was not statistically

significant in FDA’'s
microbiologically evaluable patient group and the drugs are considered therapeutically equivalent; 95%
confidence interval for cefaclor minus levofloxacin ;3. »(-20.8, 6.8) gy an-

3

Dr. Nancy Silliman, Statistical Review of NDA 20-634 and 20-635.
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If the clinically cured and clinically improved patients are grouped into one
category of “clinical success”, the levofloxacin-treated patients had an overall
success rate of 98% (93/95) and the cefaclor-treated patients had am- overall
success rate of 97% (123/127). Overall success rates by investigator are
summarized in Table 13.2.B, below. The 95% confidence intervals for (1)
individual investigators and (2) the overall clinically evaluable cohort all
overlapped zero.
Table 13.2.B
Posttherapy Clinical Success Rates By Investigator:
FDA Clinically Evaluable Subjects

Levofloxacin Cefaclor
Investigator Nt Success® N Success 95% Confidence
Intervalc
Gentry 24 24 (100) 30 30 (100) N/A
Taylor 15 13 (87) 15 14 (93) (-21.3, 34.7)
Other 56 56 (100) 82 79 (96) (-9.2, 1.9)
Total 95 93 (98) 127 123 (97) (-6.2, 4.1)

*Results are presented for investigators with 10 or more evaluable patients in each treatment group. All other
investigators are combined under “other”.
»linical success is defined as either clinical cure or clinical improvement. Numbers shown in parentheses are

percentages for that category.
°Two-gsided confidence interval for the difference (cefaclor minus levofloxacin) in clinical success rate.
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13.2. Microbiologic Efficacy

Using the medical officer’s clinical and microbiologic evaluability—ctriteria
delineated in Sections 11.2.1 and 11.2.2 of this review, a total of 1759 patients
were both clinically and microbiologically evaluable. With the addition of the
dosing duration criteria to the evaluability criteria, this number was reduced
to 126 subjects, 61 in the levofloxacin arm and 65 in the cefaclor arm. The FDA
"pPoints-to-consider” recommendations for the development of antibiotics for the
treatment of acute exacerbation of chronic bronchitis does not include
recommendations of specific numbers of isolates for individual pathogens.

The clinical cure rates by pathogen for the the pathogens requested by the
sponsor in their proposed package insert are listed in Table 13.2.A, below. The
total number of pathogens in.each category is limited, mainly as a result of the
restricted evaluable patient pool defined by the dosing duration restriction
applied after the preliminary analysis. The clinical success {cured and improved)
rates are acceptable for all pathogens requested by the sponsor. However, the
cure rates are suboptimal for H. influenzae and Moraxella catarrhalis and are
borderline for S. aureus.
Table 13.2.A
Poststudy Clinical Cure Rates for Subjects with Pathogens of
Primary Interest: FDA Clinically Evaluable Subjects

Levofloxacin Cefaclor
Pathogen N* Cure Improve Fail Improve Fail
Haemophilus influenzae 14 | 4 (29) |10 (71) {0 (0) 9}8 10 (53) |1 (5)
Haemophilus parainfluenzae 4 )4 (100) | O (0) o (0) 814 (50) j4 (50) | O (0)
Moraxella catarrbalis 10 | 5 (50) | 4 (40) | 1 (10) 4|2 (50) |2 (50) | O (0)
Staphylococcus aureus 4|3 (75) |1 (25) |0 (0) 211 (50) |1 (50) } O {0)
Streptococcus pneumoniae 917 (78) 2 (22) 0 5 3 2 (40) 0 (0)

Numbers shown in parentheses are percentages for that category.

*N=number of subjects who had that pathogen alone or in combination with other pathogens.

As noted previously, there were no quantitative cultures included ae part of this protocol. Therefore, it is
unknown whether or not the cure rates and eradication rates for S. aureus represent isolates with a CFU
count that were actually below the breakpoint for §. aureus as a pathogen. 1
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The microbiologic eradication rates by pathogen for the major categories of
respiratory pathogens and the pathogens requested by the sponsor in their
proposed package insert are listed in Table 13.2.B, below. The microbiologic
eradication rates are acceptable for all pathogens requested by the_sponsor,
although the 75% eradication rate for S. aureus is on the low end of the
acceptable range.

Table 13.2.B
Overall Microbiologic Eradication Rates by Pathogen Category
and Pathogen: FDA Microbiologically Evaluable Subjects*®

Levofloxacin Cefaclor
95% Confidence
b
N Eradicated* N Eradicated* Interval
Pathogen Category/Pathogen
pathogen Category
Gram-positive aerobic pathogens 14 12 (86) 9 9 (100} -
Gram-negative aerobic pathogens 60 56 (93) 64 57 (89) (-15.8, 7.3)
Total by pathogen 74 €8  (92) 73 66 {90) (-12.0, 5.1)
Total by subject 61 57 {93) €5 58 (89) (-15.6, 7.1)
Pathogen
Haemophilus influenzae 12 11 (92) 17 13 {76) (-47.8, 17.4)
Haemophilus parainfluenzae 4 4 (100) 4 4 (100) -
Moraxella catarrhalis 10 10 (100) 4 4 (100} -
Staphylococcus aureus 4 3 (75) 2 2 {100) -
Streptococcus pneumoniae 8 7 (88) s s {(100) -

Numbers shown in parentheses are percentages for that category.
A two-sided confidence interval for the difference (cefaclor minus levofloxacin) in microbiologic eradication rate
was calculated for pathogens with 10 or more admission isolates in each treatment group.

Table 13.2.B
Microbiologic Eradication Rates and Confidence Intervals By Investigator:
FDA Microbiologically Evaluable Subjects

Levofloxacin Cefaclor
Investigator N* Eradication® N Eradication 95% Confidence
Intervalc
— =T

Gentry 14 14 (100) 19 . 19 (100) N/A
Taylor 10 8 (80) 12 8 (67) (-58.9, 32.2)
Other 37 35 (95) 34 31 {91) (-18.2, 11.4)
Total 61 s7 (93) 65 58 (89) (-15.6, 7.1)

"Results are presented for investigators with 10 or more evaluable patients in each treatment group. All other
investigators are combined under “other”.

*Numbers shown in parentheses are percentages for that category. -

‘two-sided confidence interval for the difference (cefaclor winus levofloxacin) in microbiologic eradication rate.
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13.4. Overall Success Rates:

The overall success (clinical cure or improvement plus microbiologic eradication)
rates for the FDA microbiologically evaluable patient cohort are summarized
by investigator in Table 13.3, below. The overall success rate was 92%,
for the levofloxacin-treated arm and 91% for the cefaclor-treated arm.
In all cases, the confidence interval around the difference between the
overall success rate of each treatment groups overlaps zero, indicating
statistical equivalence of the two treatments and no bias introduced into
the overall outcome by an anomalous result at the major treatment

centers.

Table 13.3
Overall Success Rates* and Confidence Intervals By Study Center:
FDA Microbiologically AND Clinically Evaluable Subjects

Levofloxacin Cefaclor

. overall Overall 95% Confidednce

Investigator Nb Success® N Success Interval
——

Gentry 14 14 (100) 19 19 (100) N/A
Taylor 10 7 (70) 12 8 (67) (-51.5, 44.8)
Other 37 35 (95) 33 31 (94) (-14.4, 13.1)
Total 61 56 (92) 64 58 (91) (-12.7, 10.3)

“Overall success is defined as clinical cure or improvement with microbiologic eradication.

'Results are presented for investigators with 10 or more evaluable patients in each treatment group. All other
investigatore are combined under “other”.

“Numbers shown in parentheses are percentages for that category.

*'wo-gided confidence interval for the difference (cefaclor minus levofloxacin) in overall success rate.
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13.4. Overall Success Rates:

The overall success (clinical cure or improvement plus microbiologic eradication)
rates for the FDA microbiologically evaluable patient cohort are summarized
by investigator in Table 13.3, below. The overall success rate was 92%,
for the levofloxacin-treated arm and 91% for the cefaclor-treated arm.
In all cases, the confidence interval around the difference between the
overall success rate of each treatment groups overlaps zero, indicating
statistical equivalence of the two treatments and no bias introduced into
the overall outcome by an anomalous result at the major treatment

centers.

Table 13.3
Overall Success Rates* and Confidence Intervals By Study Center:
FDA Microbiclogically AND Clinically Evaluable Subjects

Levofloxacin Cefaclor
' Overall overall 95% Confidednce
Investigator N Successec N Success Interval
Gentry 14 14 (100) 19 19 (100) N/A
Taylor 10 7 (70) 12 8 (67) (-51.5, 44.8)
Other 37 35 (95) 33 31 {94) (-14.4, 13.1)
Total 61 56 (92) 64 58 (91) (-12.7, 10.3)

*Overall success is defined as clinical cure or improvement with microbiologic eradication.

*Results are presented for investigators with 10 or more evaluable patients in each treatment group. All other
investigators are combined under “other~”.

“Numbers shown in parentheses are percentages for that category.

*Two-sided confidence interval for the difference (cefaclor minus levofloxacin) in overall success rate.

iy
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13.4. Overall Success Rates:

The overall success (clinical cure or improvement plus microbiologic eradication)
rates for the FDA microbiologically evaluable patient cohort are summarized
by investigator in Table 13.3, below. The overall success rate was 92%,
for the levofloxacin-treated arm and 91% for the cefaclor-treated arm.
In all cases, the confidence interval around the difference between the
overall success rate of each treatment groups overlaps zero, indicating
statistical equivalence of the two treatments and no bias introduced into
the overall outcome by an anomalous result at the major treatment
centers.

Table 13.3
Overall Success Rates* and Confidence Intervals By Study Center:
FDA Microbiologically AND Clinically Evaluable Subjects

Levofloxacin Cefaclor
R Overall Overall 95% Confidfdnce
Investigator N® Success® N Success Interva
Gentry 14 14 (100) 19 19 (100) N/A
Taylor 10 7 (70) 12 8 (67) (-51.5, 44.8)
Other 37 s (95) 33 31 (94) (-14.4, 13.1)
Total 61 56 (92) 64 58 (91) (-12.7, 10.3)

sOverall success is defined as clinical cure or improvement with microbiologic eradication.

bResults are presented for investigators with 10 or wore evaluable patients in each treatment group. All other
investigators are combined under “other”.

‘Numbers shown in parentheses are percentages for that category.

Two-sided confidence interval for the difference (cefaclor minus levofloxacin) in overall success rate.
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The overall success (clinical cure or improvement plus microbiologic eradication)
rates for the FDA microbiologically evaluable patient cohort are summarized
by investigator in Table 13.3, below.
for the levofloxacin-treated arm and 91% for the cefaclor-treated arm.
In all cases, the confidence interval around the difference between the
overall success rate of each treatment groups overlaps zero, indicating
statistical equivalence of the two treatments and no bias introduced into
the overall outcome by an anomalous result at the major treatment

centers.

Table 13.3

The overall success rate was 92%,

Overall Success Rates® and Confidence Intervals By Study Center:
FDA Microbiologically AND Clinically Evaluable Subjects

Levofloxacin Cefaclor

. overall Overall 95% Confidirce

Investigator N® Success® N Success Interval
—— —_—

Gentry 14 14 (100) 18 19 (100) N/A
Taylor 10 7 (70) 12 8 (67) (-51.5, 44.8)
Other 37 35 (95) 33 31 (94) (-14.4, 13.1)
Total 61 56 (92) 64 58 (91) (-12.7, 10.3)

“Overall success is defined as clinical cure or improvement with microbiologic eradication.

*Resulte are presented for investigators with 10 or more evaluable patients in each treatment group. All other
investigators are combined under “other”.
‘Numbers shown in parentheses are percentages for that category.
“Two-sided confidence interval for the difference (cefaclor minus levofloxacin) in overall success rate.

"
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14. Safety Results as per Sponsor:

14.1. Data Set Analyzed

A subject was included in the safety summaries if he/she received study drug and
any postadmission data were available. Subjects were classified according to the
drug that was received. All but one of the 373 subjects enrolled were evaluated
for safety. Of the 372 subjects, 187 received levofloxacin and 185 received
cefaclor. One subject (1912) in the cefaclor treatment group was lost to follow-
up with no postadmission data available and therefore excluded from the safety
analysis.

14.2. Overview of Safety Data

The most frequently reported adverse events in both treatment groups occurred in
the gastrointestinal (GI) system, central and peripheral nervous system, and body
as a whole, and consisted primarily of nausea, headache, insomnia, abdominal
pain, and diarrhea. The nature and frequency of adverse events were generally
comparable across the two treatment groups, except for a higher incidence of
insomnia in the levofloxacin group (4.3%) than in the cefaclor group (1.1%) and
small differences between treatments in some specific GI events. Although not a
statistically significant difference, the incidence of central and peripheral
nervous system adverse events was greater in the levofloxacin group (9.1%) than
in the cefaclor group (5.4%); adverse events reported by levofloxacin-treated
subjects in this body system consisted primarily of headache and dizziness. The
body system with the highest reported incidence of adverse events for both
treatment groups (17.1% for 1levofloxacin and 15.1% for cefaclor) was the
gastrointestinal system.

Of the 16 subjects with adverse events considered marked in severity, seven
subjects were in the levofloxacin treatment group and nine subjects were in the
cefaclor treatment group. Thirteen (7.0%) levofloxacin-treated subjects and nine
(4.9%) cefaclor-treated subjects had adverse events considered by the
investigator to be drug-related, i.e., probably or definitely related to study
drug. Of the two subjects with marked drug-related adverse events, one was in the
levofloxacin treatment group (abdominal pain) and one was in the cefaclor
treatment group (diarrhea). Eighteen (4.8%) subjects discontinued study drug due
to adverse events, 12 (6.4%) subjects in the levofloxacin treatment group and six
(3.2%) subjects in the cefaclor treatment group. In the levofloxacin group, all
of the adverse events leading to discontinuation emerged within the first five
days of therapy; these adverse events included primarily gastrointestinal
complaints or central and peripheral nervous system-related symptoms. Treatment-
limiting adverse events in the cefaclor. group most frequently consisted of
gastrointestinal complaints. Two subjects in the levofloxacin treatment group and
eight subjects in the cefaclor treatment group reported serious or potentially
serious adverse events, all of which were unrelated or remotely related to the
study drug and, in many cases, appeared to be related to the subject's underlying
respiratory condition. One levofloxacin-treated subject and one cefaclor-treated
subject died approximately three weeks after completing study therapy.
Clinically significant treatment-emergent changes in clinical laboratory tests,
physical examinations, and vital signs occurred infrequently and were comparable
across treatment groups.
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14.3. Treatment-Emergent Adverse Events

Sixty-foﬁr (34.2%) of 187 safety-evaluable subjects in the levofloxacin treatment
group and 62 (33.5%) of 185 safety-evaluable subjects in the cefaclor—Treatment
group reported at least one treatment-emergent adverse event during the study,
including events considered by the investigator as related or unrelated to study
drug. The body system with the highest reported incidence of adverse events for
both treatment groups (17.1% for levofloxacin and 15.1% for cefaclor) was the
gastrointestinal system. The body system with the second highest reported
incidence of adverse events for the levofloxacin treatment group was central and
peripheral nervous system and for the cefaclor treatment group was body as a
whole. The incidence of adverse events in these two body systems was
approximately one-half that observed for the gastrointestinal system. The
frequency of adverse events was comparable across the two treatment groups for
all body systems with the exception of the central and peripheral nervous system
and psychiatric disorders. Although not statistically significantly different,
a higher percentage of levofloxacin-treated subjects compared with cefaclor-
treated subjects reported psychiatric and central and peripheral nervous system
adverse events. For the levofloxacin group, adverse events in these body systems
consisted primarily of headache, dizziness, and insomnia. The overall proportions
of subjects experiencing an adverse event were 34.2% and 33.5% for levofloxacin-
and cefaclor-treated subjects, respectively, with a confidence interval of [-
10.6, 9.2]) for the difference between treatments. The 95% confidence interval
included zero, indicating no statistically significant difference. Aall body
systems had confidence intervals that included zero, indicating no statistically
significant differences in frequency.

Table 14.3A
Incidence of Adverse Events Summarized by Body System:
Subjects Evaluable for Safety (Protocol N93-006)

Levoflonadn Cefador
(N=187) (N=165) - =4 i

Body System N () N () [rwesvaP
Gastroirtesinad System Disorders R 0y 28 (51 87, 58
Central & Peripheral Nervous Sysem Discrders 17 61 10 54 a2 1.8
Bod) as a2 Whole—Genera Disorders 13 0 15 @’ {45, 68§
Psychiauic Disarders 1 59 A <1 67, 29
Skin and Appendages Disosdurs 8 R2 6 Q2 (36, 39
Musodo-Skeeal Sysiem Disorders 5 @2n 4 (22 (23 29
Respk 2ory System Disorders 5 @270 8 43 (24, 87 _
Vision Disorders 3 a8 1 (05 34, 1.3 -
Metabolio and Nusritional Disorders 3 0.6 2 0 31, 21)
Spedd Serses (Ochwr), Disordess 2 NN 0 OO (28. 0.7
Vasala (Exracawdiac Disorders 1 09 1 09 <18, 1.8
Resistarce Mechanism Disorders ¢ 00 3 ne (a5, 37
Urinary System Disarders 0 00 2 01 Q1. 28
Reproductive Disorder s, Famalé 0 (0 2 (26 <16, 67
Auranomic Netvaus System Disorders ¢ (0.0 1 08 (a6, 1.9
Platdet, Bleeding & Clotting Disorders 0 (0 1 09 (08, 1.9

Yotd With Advovn Everts () 64 (34.2 62 (339 <106, 9.2

= Two-a&dSS/ corfidence interval wound the difference (osfador minus levaiaadin in indderce o adverse everts.

* Percernages cdadated from a totsl rumber o women in each o group.  The total rurb«dvomonvho

raceived levcfionacin was 80 and the total rumber of wormerrw bo recsived cefador was 78
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Although- similar percentages of levofloxacin-treated and cefaclor-treated
subjects reported gastrointestinal adverse events overall, the incidence of
specific gastrointestinal complaints showed small differences between tr®atments;
some adverse events (e.g., nausea, flatulence, and dyspepsia) were more common
in the levofloxacin group, while others (e.g., diarrhea and abdominal pain) had
a higher incidence in the cefaclor group. In the other body systems, -headache
and insomnia were among the most common adverse events with levofloxacin-treated
subjects showing a higher incidence of insomnia (4.3%) and headache (4.8%)
compared with cefaclor-treated subjects (1.1% and 3.8%, respectively). The two
treatment groups were generally comparable with respect to the type and incidence
of other adverse events.:

Table 14.3B
Incidence of Frequently Reported Adverse Events (22%)
Summarized by Primary Term: Subjects Evaluable for Safety

Levdiowaan (N=187) Cefador (N=185)

Body SystemPrimay Term N () N ()
All Body Systems 64 (4.2 62 (33§
Gastrointestind System Disorders

Nauses 12 (64 6 32

Giathea 6 (3.2 12 (695

Flaulenoce 1 @2n 2 1)

Dyspepsia 4 1) 1 09

Vamniting 3 1.6 4 22)

Abdominal Pain 2 1.1) S W9
Cenrwal & Paripheral Nervous System Disorders

Headache S 4.8) T (38)
Psychiatric Disorders

Insomnia 8 4.3 2 (1)
Musoudo-Ekeletal System Disorders

Mydga 4 21 4 22
Body As A Whole~Generd Disorders

Fever 0 ©.0 4 (22
Reproductive Disorders, Femald

Vaginiis 0 0.0 2 (26)

* Primary term repornted by22. of subjeats in either teatment g oup
® Peroartages cdaulated from a total number of women in each teatment group  The total number of
women v ho received levofionadin was 80 and the total rumber of women who received csfadar was 76

The majority of adverse events were assessed as mild in severity. Seven subjects
in the levofloxacin treatment group reported one or more adverse events of marked
severity. Nine subjects in the cefaclor treatment group reported one or more
marked adverse events, including respiratory disorders (exacerbation of COPD or
respiratory insufficiency) in four subjects and diarrhea in two subjects. Most
of the marked adverse events were considered by the investigator as unrelated or
remotely related to the study drug. Of the two subjects with marked drug-related
(probably or definitely related to study drug) adverse events, one was in the
levofloxacin treatment group (abdominal pain) and one was in the cefaclor
treatment group (diarrhea). Seven of the 16 subjects with marked adverse events
discontinued study drug treatment (four subjects in the levofloxacin treatment
group and three subjects in the cefaclor treatment group). Of these seven
subjects, the adverse event was considered serious or potentially serious in one
levofloxacin-treated subject and two cefaclor-treated subjects. Five additional
subjects who did not discontinue the study (all in the cefaclor group) had marked
adverse events that were considered serious or potentially serious. Thirteen
(7.0%) subjects in the levofloxacin treatment group and nine (4.9%) subjects in
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the cefaclor treatment group had adverse events considered by the investigator
to be drug-related. Drug-related adverse events reported by 31.0% of
levofloxacin-treated subjects were nausea (2.1%), flatulence (1.6%)-—insomnia
(1.1%), abdominal pain 321.0% of cefaclor-treated subjects were diarrhea (2.2%),
vaginitis (1.3%), and abdominal pain (1.1%).

Table 14.3C
Subjects with Adverse Events of Marked Severity:
S8ubjects Evaluable for Safety

“Bubject Number Age  Sen . Adverse Event (Pimary Tem) " Relationship 1o D
Levofionacin
kel F Malaise Pos sible
59 F Chest Pain Remate
70 F pokalemiat None
Uyan&sgt Remate
M Gastiitis Possible
85 M Ardvaigia Nore
45 3 Leg Cramps None
70 M Abdominal Pain Probable
Celaclor
o 67 F Respraory Disader? Remacte
84 M Respicaory Disarder? None
_ M M Respkaory Disorder None
45 F Abdominal Pain Pos sible
Disthea Pos sible
Headache Possible
Nausea Pos sible
63 M a None
3".'2'1'- Disorder? None
43 M Agtationt None
Psychosist None
I M Vamiingt None
S2 F Disrhea Probable
Dizziness Remate
Paasthesia Pas sible
T2 M Respir story Ins uiclency ? None

—'-Euudoni'mniguu's assessmert

* Ewacerbation of COPD.

* Rupture of epigastric vessel,

* Respiratory [aiure.

*  Subjeat discontinued due to this adverse svent. (see Table 25)
% Sericus or patentially sericus adverre evert. (see Table 26)

The profile of adverse events in the different sex and age subgroups was
generally comparable to that observed in the study population as a whole. Given
the small number of non-Caucasians in this study, no meaningful comparisons can
be made based on race.

The majority of adverse events were assessed as mild or moderate in severity.
Eight (2.4%) subjects reported one or more adverse events of marked severity; no
marked adverse event of a specific type was reported by more than ome subject.
Pruritus and erythematous rash in one subject were considered by the investigator
to be definitely related to study drug administration and genital moniliasis in
another subject was considered probably related; none of the other markedly
severe adverse events was considered drug-related. One of the eight subjects with
marked adverse events discontinued study drug treatment due to adverse events.
In general, the profile of adverse evemrts in these different subgroups was
comparable to that observed in the study population as a whole. The percentage
of subjects 65 years of age or older who reported at least one adverse event was
higher than in the overall study population (52.6% vs. 39.2%, respectively), but
the significance of the finding is unclear given the small number (N=19) of
subjects in this age subgroup.
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14.4. Deaths and Discontinuations:

No deaths occurred during the study. However, one levofloxacin-treated subject
Wl and one cefaclor-treated subject 4l died approximately tHree weeks
after completing study therapy. The investigators considered the deaths of these
subjects unrelated to study drug. Eighteen (4.8%) subjects discontinued the
study drug due to adverse events, including 12 (6.4%) subjects” in the
levofloxacin treatment group and six (3.2%) in the cefaclor treatment group. In
the levofloxacin group, all of the adverse events leading to discontinuation
emerged within the first five days of therapy; these adverse events included
primarily gastrointestinal complaints or central and peripheral nervous system-
related symptoms. Treatment-limiting adverse events in the cefaclor group most
frequently consisted of gastrointestinal complaints. The treatment-limiting
adverse event was considered serious or potentially serious in one levofloxacin-
treated subject (907-hypokalemia and vomiting) and two cefaclor-treated subjects.

Table 14.4.A
Subjects who Discontinued due to Adverse Events:
Subjects Evaluable for Safety
Relationstip  Duration

Subject — Adverse Evert Day o to Study of Thetapy
Numbet Age  Sex {Primary Term) Onsel Severity Drud Mays)
Levofioxacin
k(] F  Anorevia 2 Moderate Probable 3
Dizziness 2 Moderate Probable
Gak 2 Moderate Probable
Disthea 3 Modetate Probable
79 F  Malaise 1 Macked Possible H
59 F Headache 2 Moderate Pos sible 3
insomnia 2 Mid Probable
Netvousress 2 Moderate Probable
70 F  Hypokalemiat 3 Macked None 2
Vamiingt 0 Macked Remae
k) F Oyspepsia 2 Mild Pos sible 1
62 M  insomnia 1 Mid Passible 2
Nausea 1 Moderate Probable
Taste Perversion Funry 1 Moderame Possble
1aste and smell)
70 M Chest Paif 5 Moderate Remate q
Urticasia (Hives) S Moderate Pos sible
68 M Musde Contractions 3 Modetate Passble 3
trwdluntary
69 M Gastiis 3 Murked Possble 3
64 M  Flauence 1 Mild Probable 2
60 F Edems 2 Moderate Probable 3
70 M Abdominal Pain 1 Macked Probable 1
Nauses 1 Modetate Probable
Vombking 1 Modetate Probable -
Cefaclor
66 F Rash 10 Moderate Possble -]
68 M Dizziness 4 Modetate Passible -]
Nausea 4 Mild Probable
I M  Respratory Disardw$y 2 Masked None 2
45 F Abdominal Pain 10 Masked Possble 1"
Diarhes 10 Matked Possble
Fover " Mild Puos sible
11 Marked Pos sible
Nausea 11 Marked Passible
Vamiting n Moderate Passble
63 M Abdominal Pan 1 Modetate Possile 1
n M Vomitingt 6 Marked None [
® Rdative to start of thaapy (Oay 1). — -

* Based on rwestigator’s assessment.

* An IND salety teport was filed with the FDA for this subject. -
7T “Chest tightering.

® Exacerbation o COPD.

1Setious or potentially serious adver se evert. (see Table 26)

“"Subject also had & markedly sbnomal laboratary value. (see Table 30)
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14.5. Serious or Potentially Serious Adverse Events
Two subjects in the levofloxacin treatment group and eight subjefts in the
cefaclor treatment group reported a serious or potentially serious adverse event
during or up to approximately one week after completing study therapy. In all
cases, the serious or potentially serious adverse event was consider&d by the
investigator to be unrelated or remotely related to the study drug, and, in many
cases, appeared to be related to the subject's underlying respiratory condition.
Of these 10 subjects, one subject in each treatment group (levofloxacin subject
4 and cefaclor subject wiiliy¢ subsequently died; both deaths occurred
approximately three weeks after completion of study therapy and neither was
considered by the investigator to be related to study drug. Of the 10 subjects
with serious or potentially serious adverse events, three withdrew from the study
because of the adverse events. In addition to these serious adverse events, one
levofloxacin-treated subject WP experienced a mild loss of consciousness
(classified as "coma" in Attachments 13 and 14) on Day 3 of study therapy that
lasted a few seconds before resolving spontaneously and was considered by the
investigator to be unrelated to study therapy.
B Table 14.4.B
Subjects with Serious Adverse Events:
Subjects Evaluable for Safety

Swbject Advar (s ] Eewp o? :l"t:m
Number Age  Sex (Pvi!\:q;‘b E’m &d Severity t:;mdp (Dwsl.w
Levoflonacin

76 M Left-Sded Cardiac Faikad 16 6P - None 10

™ T s i omk ke
Cefacior

87 F  Respiatory Disordel 8 Marked Remote 8

84 M Respiratory Disorde? 3 Masked None q

9 M Respuatory Disordel 2 Marked None 2

69 M  Vasala Disordes 2 Marked None 2

43 M Agion 12 (#PT) Marked None 8

Psychosis 12 {(#T] Marked None

n M Vemking 6 Marked None 6

g M Hyperglyoemid' - - None 2

k74 M Respiratory lrsuffic ero) 2 Marked None 2

— s R ——

* Relative to stast of therapy (Day 1). NOTE: PT refers to the rumber of deys posttherapy, relative to the last day o
study drup admini station.

* Based on investigator's assessnent.

* Subject subsequertly died appradmately three vesks alier compieting study therapy.

* An IND safety report was fled v kh the FDA for this subject.

® This setious adverse evert vas not captured & the scheduled posttherapy uisit and thecelare does noX appeas on the
case report lorm or in the database for this individual suxly report However, the evert was collected as part of the
RWJPA serious adverse event reparting database and therefare is reflected in the pooled safety database for the
NDA inegrated Salety Summary. .

' Exacerbation of COPD.

% Rupture of epgastric vessal.

* Subject vas hospitalized duaing the study for hypergdycemia due to uncontrolled dabetes presect & admission. This
svert does NOt appear on the case repont form or In the individual study repart database. However, this event was
captsed as serious in the RWJPH serious adverse evert reparting database; itis therefore refleced as serious in
the pooled saley database for the NDA Irtegrated Safety Sumnmary.

' Raspir atory fsikre.

* Subject discontinued due to this adverse evert. (see Tabtle VI

"Onset df evertt w as prior to admissian

— —
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14.5. Dosage Reductions and Concomitant Therapies _
18 subjects had study drug therapy stopped due to adverse events, including three
subjects in whom the event(s) were considered serious or potentially SéT¥ious. An
additional seven subjects reported serious or potentially serious adverse events.
Several of these treatment-limiting adverse events and serious or potentially
serious adverse events required treatment with concomitant therafies, as
described in the individual narrative descriptions.

Table 14.5
Subjects who Required Concomitant Therapy for Adverse Events:
Subjects Evaluable for Safety

Sibject Advasetvent  Day O
Nuenber Age Sen (Primary Term) Onsel  Severity Concomitart Thetapy
Levofloracin
] » F Rash 5 Md Desoimetasane
Cefaclor
3 M Abdominal Pain 1 Moderste  Mylarta® (alumninum,
magnesium, simethicone]
68 F Vaginitis 4 Mild Clarimazole
52 F Diarhea 8 Matked Laoperamide, dphenonsylate

* indudes everts corsidered by the investigator to be prabably or defiritely related to study drug encept for those
1esuking in study drug dsconinuation or considered serious o potertially serious as described in Sections
Wi3hb andiVl3c

* Relative to the start of thevapy (Day 1),

14.6. Clinical Laboratory Tests

14.6.1. Overall Changes
There were no clinically significant mean changes from baseline for any
laboratory analyte in the levofloxacin-treated or cefaclor-treated group,
with comparable results in both groups. A Kolmogorov-Smirnov test was used
to compare the two treatment groups with respect to the cumulative
distribution of percentage change in laboratory test results from
admission to posttherapy. No statistically significant differences between
the two treatment groups were observed for any laboratory analyte.

14.6.2. Individual Subject Changes
The distribution of subjects with 1low, normal, or high values was
comparable in the treatment groups at both pretherapy and posttherapy
timepoints, and showed little change from pretherapy to posttherapy.

14.6.3. Marked Abnormalities

The laboratory values were classified as markedly abnormal according to
standard criteria developed by RWJIPRI, which take into account the
posttherapy value of the analyte and the change or percentage change from
admission. The incidence of markedly abnormal test results for individual
analytes within a given treatment group for subjects who had admission
data available was low (£3.2% for all analytes except lymphocyte count)
and comparable across the two treatment groups.

— pa—
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Table 14.6.A ‘
Means and Mean Changes from Admission to Posttherapy for Laboratory-Analytes:
Subjects Evaluable for Safety with Data Available at Admission and Posttherapy

Levdiouadn Celador

Admission Postthecapy Change Admission Pasttherapy - —  Chanpe
Laboratory Test N Mean (SD) Mean (SD) Mean (SO} N Mean (SD) Mean (SD) Mean (S0O)
Blood Chemistry
Ghuoose (mgfd.) 160 1105 (4029 111.2 (4893 073573 155 1031 (41.50) 106.1 4060 30 46.32
Caloiun (mgidl} m 42 ©0.S0 31 {048 00 (048 169 81 (049 91 (48 00 (052
Sodiun (mEql) 171 1389 268 130 (2549 0.1 (247 1689 1388 333 11/3 @27 04 (337
Poassiun (mEql) 166 4.2 (047 42 (048 01 048 163 4.2 {0.49 43 (047 0.1 (045
Chiotide (mEqQ) 1M 181 €08 1087 (390 05 (358 169 1B.2 (459 188 418 06 418
Phosphatus, Inarg. (mgfdl) 157 33 06 33 ms9 00 (063 15 33 (062 34 (0S8 0.0 (058
Blood Urea Nivogen (mo!dl) 171 135 (548 147 G.S3 12 4.38 169 144 (549 1583 (560 0.9 (4.30
Lactic Delydrogenase (UIL) 183 1806 (4213 1773 (4855 3.2 (4259 162 18333829 1798 (3848 4.1 (31.61)
Totd Protein (g/d.) m 11 (052 69 (048 02 (048 169 7.1 (059 10 (©0OSH 01 (047
Abumin (g/dL) 161 39 03I 39 1033 00 (0.29 157 39 (0.40 39 039 01 033
Uric Add (mg/dL) m 56 (1.58 57 .59 01 (0.84 168 58 (.80 S8 (1.%0 0.0 (.01
Creatinire (mgid.) m 1.2 022 1.1 (022 00 014 169 1.2 0.26 1.1 028 00 ©13
Akaline Phosphatase (UIL) 163 T83 (24.19 764 (31.41) 4.8 (2849 165 828 (27.61} 829 (3039 20 (1437
SGOT U m 221 (11.31) 21.7 (1149 04 (1219 169 223 (16.82 220 (2236 0.4 (20.76
SGPT (1) 1m 223 (11.52 219 (1583 04 (1759 169 204 (20.680 216 (1863 1.2 (15.28
Total Béinubin (mg/dl) 161 0S (0.28 05 (021 0.0 023 157 06 (0.31) s m2n 0.0 (0.29
Hemaology
Hemoglobin [g/dL) 157 147 1.33 147 (14§ 0.0 88 153 144 (1.5 143 (1.60 01 0.74
Hematocrit () 148 442 (4.08 444 (462 03 279 145 435 (4.69 434 4.97 0.1 (261)
WEC (x10L) 157 84 332 85 M) 08 (299 153 99 4.02 89 (303 4.0 (369
RBC (x10M,1) 157 4.8 (0.46 49 (051) 00 [©0.27 153 47 (047 47 (0.50 00 (0.29
Newtrophils (x10/.1) 156 6.7 Q.19 S9 (265 08 (269 153 12 (389 62 (301 4.0 (369
Lymphooes (w100 156 1.8 (0.78 19 (0.8 01 ™8 153 1.8 (083 1.9 (0.84 01 (0.89
Eosinophils (x104.L) 156 02 0.23 02 013 00 f0.16 153 02 (0.20 02 018 00 (017
Platelet Count (v1041) 154 2010(70.35 2916 (T1.49 106 {65.79 151 28588944 304.9 (103.30) 181 (7A.11)

NeNumber of subjects w ith admission and postthecapy resuts.
Note: Mean and mean change data for tvo levofiouacinrtreated subjects “vbh&dpﬂmmltum daamreously eniered as repeat admission dat
ae nat induded in ths analysis.

Table 14.6.B
Incidence of_ Treatment-emergent Markedly Abnormal Laboratory Values:
Subjects Evaluable for Safety

Levdiouadn Celador
Laboratory Test _5ropuhod % _Fropauod v
“Biood Chemistty

Deaessed Phosphaows 3nss 19 0nso 00

Elevated SGOT mnrz 0.6 1168 0.6

Elevated SGPT mnr 06 2168 1.2

Elevated Alkdine Phosphatase 1170 . 06 064 0.0

Elevated Guocse 1ne1 06 2n54 13

Deaesed Guose 1n61 06 5154 32

Elevated Bun onv2 00 1he8 06
Hematology

Decreased Lymphooytes 8Nns7 S1 1nns2 12

Deaeassed Hemogobin 1158 0.6 0ns2 0.0

* Numeratar = rumber of subjeas v ith a ueatment-emergent markedy abnormal test value and derominator =
rumber of subjects evakuable for each test (i.e, Mmtdpoﬂad‘nksimd&awdld*]lu that anale.
Subjects with postther apy labor tory resuls ohtained morwthan morethan 30 days PT W.ﬁml e
nat included in this analysis.
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Thirty-four subjects (14 in the levofloxacin group and 20 in the cefaclor group)
had a total of 39 markedly abnormal test results after therapy -start. Two
subjects in each treatment group had markedly abnormal liver function tests
(elevations in SGOT, SGPT, or alkaline phosphatase). Eight (5.1%) subjects in
the levofloxacin group and 11 (7.2%) in the cefaclor group had lymphopenia, which
was classified as wild (lymphocyte counts 20.59 x 10 3 /uL) for 14 of those
subjects (five levofloxacin-treated subjects and nine cefaclor-treated subjects) .
Nine subjects had abnormal glucose levels: one levofloxacin-treated subject and
two cefaclor-treated subjects had hyperglycemia. Of the three subjects with
hyperglycemia, one @Wiiiji#¢ was considered mild (<250 mg/dL). One levofloxacin-
treated subject and five cefaclor-treated subjects had hypoglycemia, including
one levofloxacin-treated subject and two cefaclor-treated subjects whose
hypoglycemia was classified as mild (serum glucose values of 60 mg/dL or higher).
Three levofloxacin-treated subjects had hypophosphatemia (serum phosphorus level
<2.0 wg/dL) . Some abnormalities were related to the underlying disease state of
the subject.
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Table 14.6.C
Subjects with Treatment-emergent Markedly Abnormal Laboratory Values:

Subjects Evaluable for Safety —
Subject Laboratory Test Admission Abnomal  Seudy VO o fren
on we
Number Age Sen (Mackedly Abnomal Range) Vive  Vaue Daf  (ThermyDayl  Daps)
Levoflosacin - -
56 M Lymphooses {<1.0x 1040 1.5 063 16 (9T) - 7
67 M SGOT (TSI 300 120 14 (PN - 7
SGPT 751U 290 10 14 (PN -
61 M Lymphooses (<1.0w 10k 22 05 14 (D) - 6
7 M Lymphooses (<1.0x 104L) 281 Q& 11 (6PN - 5
64 M Ghucose (<70 or >200 mrfd.) 100 350 12 (5PN - k4
Lymphooptes (<1.0 % 10113 15 0% 12 (5 -
4 F Hemoglobin (<12.0 g/dl) 1330 8% 14 (¥N - 7
62 M Phasphaows,inag (<20 or Y60 mg'd.) 260 1.80 3 OPT) - 2
74 M Lymphooses (<1.0 w10 121 0% 14 (P - 5
2 M lm" (<1.0x 10003 1.16 069 13 (6P1) 1.87 20(13PT) 7
us, inorg. (<200r >6.0 mgid) k¥:1] 10 13 (6°T) 4.00 20{(13PT)
3 F Akaline Phosphatase (>250 1UL) 750 430 14 (WD - 7
54 M Lymphoogres (<1.0u 10VL) 0.3 016 12 (5°T) - 7
48 M Gluoose (<70 ar >200 mgidl) 140 620 14 (®T) - 7
64 ™M Lymphoogres (<1.0x 1040 2% 03X 6 (4PT) - 2
81 M Phosphaus, inoig (<20 or 8.0 mgid.) 280 1.7 10 (5PT) - 5
Cefaclor
81 M Lymphoostes (<1.0n 10Vul) 1.9 o 15 (5PN - 10
67 M SGPT(TSIUL) 130 10 2201PT) - "
S8 F Lymphoaes (<1.0 x 10uL) 1% 079 14 (6PT) - 8
73 M BUN(40mgd) 230 470 16(11PT) - 5
T M Lymphooses (<1.0x 1040 1.9 o; 8 @) - 5
72 F  Lymphooges (<1.0n 10uL) 1.7 0% 15 (P - 10
36 F  Lymphoopes (<1.0x 10/l 1.08 058 6 - 6
TS M Ghoose KT0a 5200 mid) 12200 230 17 (1) - 1
Lymphocytes (<1.0 x 107.L} 1.12 an 17 (6°PT) -
S2 M Gluoose (<70 o 2200 mgidL) 121.0 530 14 (PT) - 10
35 M SGOT (>7SIUL) 30 200 15 (¥ - 8
SGPT (7S IUR) 240 1280 15 (PN -
56 M Lymphooses (<1.0x 100ul) 39 084 12 (7N - 8
M Lymphoowes (<1.0 x 100L) 1.8 067 20(19°PT) - 1
71 M Gluoose (<70 or >200 mgidL) 700 00 15 (AN - 9
69 M  Lymphooses (<1.0 k1000 204 02 12 (PT) - 7
M Ghuoose [<70 or 200 mgtdL) 1020 660 20(10PT) - 10
55 M Ghuoose (<70 or 2200 mogidL) 880 560 17 (¥ - 10
74 F  Ghcose (<70 o >200 mgid.) 14.0 630 14 (¥MN - 7
67 M Lymphooges (<1.0 x 10/L) 1.9 oX 17 (PT) - 10
58 F  Ghlaocose (<70 or 200 mgldl} B0 560 12 (1) - 7
M Lymphooses (<1.0 x 101,1) 1.15 08 10 (2PN - 8

* Only range given in table. For complete oiteria see Atachment 24a.

* Relstive to start of therapy (Day 1). NOTE: PT refars to the numbers of days posttherapy, re atve 1o the last day of
study drug administr ation.

* Subject disoantinued due to adverse evert. (see Table 25)

15. Medical Officer’s Conclusions from Study K90-070:
15.1. Protocol design and implementation issues:
15.1.1 Protocol K90-070 has significant flaws in the protocol design including:
15.1.1.1. The protocol was a completely unblinded study. This is
particularly significant in light of the fact that all of the
endpoints are clinical and, thus, subjective and subject to bias by
both (1) observer/expectation bias from the investigator and (2)
reporting/recall bias in the patient reporting the symptoms*.
15.1.1.2. The windows for clinical evaluation at both the End-of-therapy

4Sacket:'(: DL. Bias in Clinical Research. J Chronic Dis 32:51-63, 1979.
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and End-of-study evaluations were inappropriate to allow for a
definitive test-of-cure evaluation from which could be derived "a
stable point estimate for the clinical cure rate. In this-protocol,
the EOT evaluation was conducted too early to assess a stable cure
rate and there were no later EOS evaluations, as recommended by the
IDSA Guidelines, to assess (1) clinical failures (early. xelapses)
resulting from partial response to study drug or superinfection and
(2) late relapses from reinfection with the same organism or
infection with another organism.

15.1.1.3. Original windows for follow-up culture were too close to the
end of therapy to preclude suppression of regrowth by residual
antibiotic levels or post-antibiotic effect

15.1.1.4. Inadequate documentation of the patients baseline (clinical
symptoms of chronic bronchitis in the absence of acute exacerbation)
clinical status to allow for accurate assessment of the clinical
categories of “cured” and “improved” at the posttherapy follow-up.
Since patient with chronic bronchitis are symptomatic in their
“healthy” baseline status, the accurate assessment of responase to
therapy is dependent on comparison of posttherapy symptoms with the
patient’s baseline symptoms of chronic bronchitis in the absence of
an acute exacerbation.

15.1.2. Protocol K90-070 has significant flaws in the protocol implementation

including:

15.1.2.1. Omission of culture of persistent sinus secretions at the
follow-up visits (both EOT and EOS), with overuse of the designation
of “presumed eradication” in cases where documentation of
microbiologic outcome was possible.

15.1.2.2. Changes in drug dosage and duration were made during the course
of the study

15.1.2.3. Changes in the days of the post-therapy follow-up evaluation
were made during the course of the study

15.1.2.4. The end-of-study evaluation was dropped from the protocol during
the course of the study
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15.2. EBfficacy results

15.2.1. Clinical Rfficacy Results
The clinical cure rate of levofloxacin was statistically equiwalent to
cefaclor in Protocol K90-070. The clinical cure rate for the levofloxacin
arm was 65% (62/95), and that for the cefaclor arm was 58% (74/127), with
the 95% confidence interval around the difference being ,;,,4(-20.8 to
6.8)ga.esv- Thus, levofloxacin meets regulatory criteria for approval for
the treatment of acute exacerbation of chronic bronchitis based on the
demonstration of statistical equivalence to an approved competitor. The
clinical cure rate in the levofloxacin arm in Protocol M92-024 was 68%
(134/196), and, thus, was comparable to the 68% clinical cure rate in the
levofloxacin arm of Protocol K90-070.

The clinical success rate (clinically cured plus improved) of levofloxacin
was statistically equivalent to cefaclor in Protocol K90-070. The
clinical success rate for the levofloxacin arm was 98% (93/95), and that
for the cefaclor arm was 97% (123/127), with the 95% confidence interval
around the difference being i37,s(-6.2 to 4.1l)y,ee - Thus, levofloxacin
meets regulatory criteria for approval for the treatment of acute
exacerbation of chronic bronchitis based on the demonstration of
statistical equivalence to an approved competitor. The clinical success
rate in the levofloxacin arm in Protocol MS2-024 was 98% (93/95), and,
thus, was comparable to the 68% clinical cure rate in the levofloxacin arm
of Protocol K90-070.

The overall success rate {(clinically cured or improved plus
microbiologically eradicated) of levofloxacin was statistically equivalent
to cefaclor in Protocol KS0-070. The overall success rate for the
levofloxacin arm was 92% (56/61), and that for the cefaclor arm was 91%
(s8/64), with the 95% confidence interval around the difference being
6.61(12.7 to 10.3)g ;- Thus, levofloxacin meets regulatory criteria for
approval for the treatment of acute exacerbation of chronic bronchitis
based on the demonstration of statistical equivalence to an approved
competitor. The overall success rate in the levofloxacin arm in Protocol
M92-024 was 91% (106/116), and, thus, was comparable to the 68% clinical
cure rate in the levofloxacin arm of Protocol KS$0-070.

15.2.2. Microbiologic Rfficacy Results
Microbiologic eradication rates for levofloxacin for the pathogens
requested by the sponsor in the proposed package labeling (S. pneumoniae,
H. influenzae, H. parainfluenzae, M. catarrhalis and S. aureus) are above
75% in Protocol K90-070. In fact, the microbiologic rates for the
pathogens other than S. aureus (S. pneumoniae, H. influenzae, H.
parainfluenzae, M. catarrhalis) are all above 88%. S. aureus, on the
other hand, had an eradication rate of 75% in this protocol. The 95%
confidence interval around the difference between the overall eradication
rates of levofloxacin and cefaclor overlapped zero, indicating that the
two treatments were statistically equivalent in this regard. The 95%
confidence interval around that difference in eradication rates for H.
influenzae overlapped zero, indicating statistical equivalence for the
eradication of this organism. However, because of the low numbers of
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individual isolates, the calculation of confidence intervals around the
difference in eradication rates was not possible for S. aureus, -S.
pneumoniae, H. parainfluenzae, M. catarrhalis in Protocol _K90-070.
Therefore, because of the small number of individual isolates in this
study, the eradication rates by individual pathogen are discussed in
conjunction with the microbiologic results from Protocol M92-024 under the
Recommendations Section that follow the review of Protocol M92-024.

15.3. Issues involving microbial resistance to the quinolone antibiotics:

The use of levofloxacin for the treatment of acute exacerbation of chronic
bronchitis in the community will, in general, be empiric, thus, its coverage for
organisms in which there could be pre-existing or rapid development of resistance
may be suboptimal and may not be known with great accuracy.

15.3.1. Quinolone-resistance has been documented to occur rapidly in
Staphylococcus aureus.
Quinolone-resistance has been documented to occur rapidly in
Staphylococcus aureus, with methicillin-resistant S. aureus (MRSA)
developing resistance at a more rapid rate than methicillin-sensitive S.
aureus (MSSA). Ciprofloxacin-resistance in $. aureus is well documented,
with reports resistance developing gduring therapy with these agents®. One
study surveyed the development of ciprofloxacin-resistance in methicillin-
resistant S. aureus (MRSA) in patients treated with the antibiotic for
nonstaphylococcal infections in a VA Medical Center. These authors
reported that 79% of MRSA isoclates were resistant to ciprofloxacin one
year after introduction of the drug, and 91% of MRSA isolates were
resistant to ciprofloxacin two years after introduction of the drug¢.
Piercy et.al. reported development of resistance in 16% (6/37) of patients
who were being treated with ciprofloxacin for MRSA colonization and
Mulligan et.al. reported 32% (7/22) of treatment episodes were associated
with the development of ciprofloxacin-resistant MRSA during the course of
antibiotic therapy’. Resistance among methicillin-susceptible S. aureus
(MSSA) has been less widespread than with MRSA, but has still been

5 Daum TE, Schaberg DR. Increasing resistance of S. aureus to ciprofloxacin. antimicrob Agepts
Chemother 34:1862-3, 1990; Blumberg HM, Rimland D, et.al. Rapid development of ciprofloxacin
resistance in Methicillin-susceptible and methicillin-resistant Staphylococcus aureus. J _Infect Dis
163:1279-85, 1991; Mulligan ME, Ruane PJ, et.al. Ciprofloxacin for eradication of methicillin-
resistant Staphylococcus aureus colonization. Am J Med 82 (Suppl.4A):215-9, 1987; Piercy EA, Barbaro
D, et.al. Ciprofloxacin for wmethicillin-resistant Staphylococcus aureus infections. Antimicrob
Agents Chemother 33:128-30, 1989; Scaefler S. Methicillin-resistant strains of Staphylococcus aureus
resistant to the quinolones. J Clin Microbjol 27:335-6, 1989; Shalit I, Berger SA. Widespread
quinolone resistance among methicillin resistant S. aureus. Antimicrob Agents Chemother 33:593-4,
1989; Isaacs RD, Kunke PJ, et.al. Ciprofloxacin resistance in epidemic methicillin-resistant S.
aureus. Lancet 2:843, 1988.

6Blumbe:rg HM, Rimland D. J Infect Dis 163:1279-85, 1991. -

7 Piercy EA. Antimicrob Agents Chemother 33:128-30, 1989; Mulligan ME, Ruane PJ, et.al. Am
J Med 82 (Suppl.4A):215-9, 1887.
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reported®.

While the mechanism of resistance of S. aureus to quinolones is not
completely understood, there are authors who suggest that the rapid
emergence of ciprofloxacin resistance in S§. aureus may be due to the fact
that a single-step point mutation alone can lead to high-level resistance?.
For S. aureus, the fregquency of alterations in DNA gyrase caused by
single-step mutations increases from 1 in 10? to 1 in 10° when bacteria
are exposed to concentrations close to the minimal inhibitory
concentration. The frequency of single-step mutation to fluoroquinolone
resistance in 5. aureus ranges from 1.5 x10-5 at twice the MIC to <3.6 x
10 -12 at eight times the MIC; and high level resistance occurs with
serial exposure of bacteria to increasing concentrations of
fluoroquinolones!®.

15.3.2. Quinolone-resistance has been documented to occur in Streptococcus
pneumoniae.
The mechanism for pneumococcal resistance to the quinolones is alsc a one-
step point mutation (single amino acid substitution) in the DNA gyrase
leading to-high level resistance!’. Quinolone resistance to ciprofloxacin
is more prevalent than resistance to ofloxacin, with one paper in 1992
reporting 95% of pneumococcal isolates susceptible to ofloxacin and only
68% of isolates susceptible to ciprofloxacin??. However, it should be
noted that development of resistance to antimicrobial agents is a time-
dependent phenomenon, and that ciprofloxacin has been in use longer than
ofloxacin. Data presented by the Center for Disease Control?® at the 35th
Interscience Conference on Antimicrobial Agents and Chemotherapy showed
that there could be significant development of resistance to ofloxacin in
the period of one year, such that the point prevalence for pneumococcal

¥ scaefler s. J _Clin Microbiol 27:335-6, 1989; Shalit I, Berger SA. Antimicrob Agents
Chemothexr 33:593-4, 1989; Isaacs RD, Kunke PJ, et.al. Lancet 2:843, 1988; Daum TE, Schaberg DR.
Antimicrob Agents Chemother 34:1862-3, 1990.

9Blul'nberg HM, Rimland D. J _Infect Dis 163:1279-85, 1991; Oshita Y, Hiramatsu K. A point
mutation in norA gene is responsible for quinolone resistance in Staphylococcus aureus. Biochem
Biophvs Res Commuyn 172:1028-34, 1990; Yoshida H, Bogaki M, et.al. Nucleotide sequence and
characterization of the Staphylococcus norA gene, which confers resistance to the quinolones. J
Bacteriol 172:6942-9, 1990; Neu HC. Bacterial resistance to the fluoroquinolones. Rev Infect Dis
10(suppl.l1) :57-63, 1988; Sreedharan S, Oram M. DNA gyrase gyrA mutations in ciprofloxacin-resistant
strains of S. aureus: close similarity with quinolone resistant mutations in E. coli. J Bacteriol
172:7260-2, 1990. B -

10 5)umberg HM, Rimland D. J Infect Dis 163:1279-85, 1991.

n Piddock LJV, Wise R. The selection and frequency of streptococeci with decreased
susceptibility to ofloxacin and the other quinolones. J Antimicrobial Chemo 22 (suppl C) :45-51, 1988.

uJones RN, Reller LB, Rosati LA. Ofloxacin, a new Broad Spectrum Fluoroquinolone: Results
from a Multicenter, National Comparative Activity Surveillance Study. pDiag, Microbial Infect Diveg
15:425-34, 199%2. -

13But:ler JC, Hofman J, Elliot JA, et.al. Late breaking abstract. 35th ICAAC, San Francisco,
CA, September 17-20, 1995.



163

inte;mediate resistance to ofloxacin was 1% in 1993 and 9.5% in 1994.
Howéver, it should be noted that there was no absolute resistance detected
in this study. —

Pharmacokinetic/pharmacodynamic data have been used to attempt to predict
the clinical efficacy of antimicrobial agents against__gpecific
microorganisms. In the case of the quinolone antimicrobials, the
inhibitory quotient, defined as the AUC/MIC ratio (the ratio of the Area
Under the Concentration-time Curve (AUC) of the antibiotic to the minimum
inhibitory concentration (MIC) of the S. pneumoniae isolate) has been
shown to be predictive of clinical efficacy, with an AUC/MIC value of 40
being the breakpoint for S. pneumonaie!*. Levofloxacin, being the active
isomer of ofloxacin, achieves higher blood level of the active isomer, and
thus has a better inhibitory quotient for S. pneumonaie, as described in
the table below. However, it should be noted that the MICS0 of some
strains of S. pneumonaie is now 24 mcg/mL for both ciprofloxacin and
ofloxacin. At this higher MIC, the inhibitory quotient for levofloxacin
falls below the breakpoint of 40. Thus, the margin for coverage of
organisms with even a marginal drift in MIC afforded even by the higher
blood levels of levofloxacin is borderline.

It should be noted that all these calculations are theoretical based on
the pharmacokinetic/pharmacodynamic data of these compounds. For
ofloxacin, there remains a discrepancy between the theoretically
inadequate inhibitory quotient and the clinical efficacy, with the
clinical efficacy being better than would be predicted by the marginal
inhibitory quotient against S. pneumonaie.

Table 15.3.A
Inhibitory quotients against Streptococcus pneumonaie for several of the

MIC AUC/MIC MIC AUC/MIC

Ciprofloxacin 2 mcg/mL 11.6 4 mcg/mL 5.8
ofloxacin 2 meg/mL  43.5 4 mcg/mL 21.8
Levofloxacin - 2 mcg/mL 60.7 4 mcg/wmL 30.4

14 Dr. David C. Hooper . Presented at the 35th ICAAC, San Francisco, CA, September, 1995.
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Recommendations for the use of levofloxacin in the treatment of
acute exacerbation of chronic bronchitis: - -

The recommendations derived from the review of Protocol K90-070 are discussed in
conjunction with the recommendations derived from review of Protocol M92-024.
This discussion follows Section 15. Conclusions. of the Medical Officer’s Review
of Protocol M92-024.
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Medical-Officer’s Review of NDA 20-634
Elequin ® (levofloxacin tablets) Tablets —_—

Indication: Acute Exacerbation of Chronic Bronchitis
Protocol: K92-024

Study Title: A multicenter, randomized, open-label study to
compare the safety and efficacy of oral levofloxacin (500mg PO QD
for 5-7 days) with cefuroxime (250mg PO BID for 7-10 days) in the
treatment of acute exacerbation of chronic bronchitis in adults

Study dates:r DATE STUDY INITIATED: August 31, 1993
DATE STUDY COMPLETED: May 16, 1994

1. Study Objective:

The objective of this study was to compare the safety and efficacy of 500 mg
levofloxacin administered orally once daily for five to seven days with that of
250 mg cefuroxime axetil administered orally twice daily for 10 days in the
treatment of acute bacterial exacerbation of chronic bronchitis due to
susceptible organisms in adult outpatients.

2. Protocol design:

This was a randomized, open-label, active-control, multicenter study designed to
evaluate levofloxacin in the treatment of acute bacterial exacerbation of chronic
bronchitis. This study was conducted in the United States. Approximately 400
adult subjects were to be enrolled to ensure clinically evaluable data from a
minimum of 294 subjects (147 subjects per treatment group). Enrollment continued
until sufficient numbers of evaluable subjects with infections due to important
pathogens were entered.

Subjects were assigned randomly to receive either 500 mg levofloxacin orally once
daily for five to seven days or 250 mg cefuroxime axetil orally twice daily for
10 days. A computer-generated schedule was prepared by the R. W. Johnson
Pharmaceutical Research Institute (RWJPRI) and supplied to each investigator. The
schedule was generated using random permuted blocks of four and stratified by
study center to assign subjects in equal numbers to receive either levofloxacin
or cefuroxime axetil on an open-label basis. Subjects received an identification
number in consecutive order of study entry.

For subjects meeting the entry criteria, admission (baseline) evaluations
included a pertinent medical history (including chest X-ray) and physical
examination (including vital sign measurements and chest examination);
respiratory specimen for culture, gram stain, and susceptibility testing; blood
cultures (two per subject if bacteremia suspected); samples for hematology, blood
chemistry, urinalysis, and, if indicated, theophylline levels; and pregnancy test
for women of childbearing potential. Between Days 3 and 5 of study drug
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administration, subjects returned for a scheduled on-study visit and were
examined for overall clinical progress. Subjects were allowed to remain in the
study in the absence of recovery of an admission pathogen, or if the p=athogen(s)
isolated at admission were resistant to:either study drug, as long as in the
opinion of the investigator, there had been no deterioration in clinical status.
Subjects were examined for overall clinical progress. Two blood cultures were
obtained for subjects who were bacteremic at admission. Efficacy evaluations
included assessments of clinical signs and symptoms, clinical response (assessed
as cured, improved, failed, or unable to evaluate) and microbiologic eradication
rates (assessed as eradicated, persisted, or unknown). Clinical symptoms were
recorded as present or absent after completion of therapy (five to seven days
posttherapy). Clinical signs of bronchitis obtained from a chest examination were
graded by the investigator as none, mild, moderate, or severe after completion
of therapy (five to seven days posttherapy). Clinical response was assessed by
the investigator at the final visit, five to seven days after the end of therapy.
Microbiological response was assessed by RWIPRI by evaluating the culture results
from the final visit, five to seven days after the end of therapy. Safety
evaluations included the incidence of treatment-emergent adverse events;
laboratory tests of hematology, blood chemistry, and urinalysis; and physical
examinations including wvital sign measurements. Theophylline levels were
monitored during the study, if indicated. Criteria were added to clarify the
provisions for enrollment of subjects failing previous antimicrobial therapy and
the exclusion criteria regarding subjects with seizure disorders or unstable
psychiatric conditions. In addition, the definition of clinical response of
"improved" was modified to clarify that subjects who required additional nonstudy
antimicrobial therapy at the posttherapy visit could not be considered clinically
improved; the definition of "unable to evaluate" was also clarified. The MIC and
inhibition zone criteria for susceptibility of H. influenzae were alsoc specified.
Several changes in evaluability criteria for the efficacy analysis were also
made: {I) deletion of resistance to study drug as a criterion for classifying a
subject as clinically or microbiologically unevaluable; (ii) specification that
subjects with clinical failure receiving greater than 48 hours but less than five
days of therapy could be considered evaluable; (iii) requirement that
bacteriologic cultures be obtained between 1-10 days posttherapy (PT) rather than
2-10 days PT for subjects to be evaluable; (iv) omission of plans for efficacy
summaries by severity of infection; and (v) omission of the provisions that
subjects who had taken study drug for more than 20 days or who failed to meet
specific entrance criteria would be excluded from the efficacy analysis. The
second amendment to the protocol on July 14, 1994 clarified the minimum duration
of therapy for levofloxacin as four days and cefuroxime axetil as five days for
analysis of microbiologic response. '

3. Diagnostic criteria:

The primary diagnosis of acute exacerbation of chronic bronchitis was defined by
clinical and radiographic signs and symptoms of acute bacterial exacerbation of
chronic bronchitis:

3.1, Clinical: Subjects with a diagnosis of acute bacterial exacerbation aof
chronic bronchitis, as evidenced by all of the following:
¢ history of chronic obstructive pulmonary disease (chronic
bronchitis and/or emphysema)
¢ recent increase in cough
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- e change in character and/or increase in production of sputum
e physical findings consistent with a diagnosis of acute hacterial
exacerbation of chronic bronchitis.
3.2. Radiographic: Absence of acute infiltrates on the admission chest x-r1 xX-Tay
cbtained within 12 hours prior to study entry.
4. Inclusion and exclusion criteria: - -
Inclusion/exclusion criteria were as elaborated below. There was no

microbiclogic evaluation incorporated into the study, thus only clinical and
radiologic criteria were incorporated into the inclusion/exclusion criteria.

4.1. Inclusion criteria:
4.1.1. Inclusion criteria as per original study protocol:
Subjects may be included in the study if they satisfy the following:

1. Age: 18 or older
2. Sex: male or female
3. All subjects will be appropriate candidates for oral therapy. Patients in nursing
homes may be enrolled if they are ambulatory and are able to carry out the
activities of daily life.
4. Subjects-with a diagnosis of acute bacterial exacerbation of chronic bronchitis,
as evidenced by all of the following:
e history of chronic obstructive pulmonary disease (chronic bronchitis and/or
emphysema)
¢ recent increase in cough
e change in character and/or increase in production of sputum e physical
findings consistent with a diagnosis of acute bacterial exacerbation
of chronic bronchitis.
An appropriate sputum specimen must be available for entry into the study.
5. If female, the subject must
¢ be post-menopausal for at least one year, or
¢ have had a hysterectomy, or
® have had a tubal ligation, or
e have taken oral contraceptives for at least one month prior to study entry,
or agree to use spermicide and barrier methods during the study, or
¢ use another acceptable method of contraception and agree to continue with
the same method during the study.
If female and of childbearing potential, the subject must have
¢ had a normal menstrual flow within one month prior to study entry, and
* a negative pregnancy test (serum b-subunit hCG) immediately prior to entry.

If obtaining the serum pregnancy test result would cause a delay in treatment, a
subject may be entered on the bagsis of a negative urine pregnancy test sensitive to
at least 50 mIU/mL, pending results of the serum pregnancy test. Subsequently, if the
result of the serum test is positive, the subject must be discontinued from the study
and followed as indicated.

€. Completion of the confidential follow-up form

7. Reading and signing of the informed consent (and California Bill of Rights, if

applicable) after the nature of the study has been fully explained.

4.1.2. Inclusion criteria as per amended study protocol dated
March 9, 1994:

1. Age: 18 or older

. Sex: male or female

3. All subjects will be appropriate candidates for oral therapy. Patients in nursirig
homes may be enrolled if they are ambulatory and are able to carry out the
activities of daily life.

4. Subjects with a diagnosis of acute bacterial exacerbation of chronic bronchitis,
as evidenced by all of the following:

[N
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s history of chronic cbstructive pulmonary disease (chronic bronchitis and/or
emphysema) ..
* recent increase in cough -
e change in character and/or increase in production of sputum -
e physical findings consistent with a diagnosis of acute bacterial
exacerbation of chronic bronchitis.
An appropriate sputum specimen must be available for entry into the study.
5. Subjects who have received previous antimicrobial therapy may be enrolled {£7
e previous therapy duration is 24 hours or less
e previous therapy duration is greater than 24 hours, but subject did not
improve or stabilize on that therapy
6. If female, the subject must
® be post-menopausal for at least one year, or
¢ have had a hysterectomy, or
¢ have had a tubal ligation, or
* have taken oral contraceptives for at least one month prior to study entry,
or agree to use spermicide and barrier methods during the study, or
e use another acceptable method of contraception and agree to
continue with the same method during the study.
If female and of childbearing potential, the subject must have
® had a normal menstrual flow within one month prior to study entry, and
s a negative pregnancy test (serum b-subunit hCG) immediately prior to entry.
If obtaining the serum pregnancy test result would cause a delay in treatment, a
subject may be entered on the basis of a negative urine pregnancy test sensitive to
at least 50 mIU/mL, pending results of the serum pregnancy test. Subsequently, if the
result of the serum test is positive, the subject must be discontinued from the study
and followed as indicated.
7. Completion of the confidential follow-up form
8. Reading and signing of the informed consent (and California Bill of Rights, if
applicable) after the nature of the study has been fully explained.

4.1.3. Inclusion criteria as per amended study protocol dated

July 14, 199%4:
Inclusion criteria were unchanged from March 9, 1994 protocol amendment
reviewed under Section 4.1.2, above.
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4.2. Exélusion criteria: -
4.2.1. Exclusion criteria as per original study protocol:
Subjects with any of the following criteria will not be
eligible for admission into the study:

- -

"

. Severity of illness requiring parenteral antimicrobial therapy

2. Subjects with an infection due to organisms known to be resistant to the study
drug prior to study entry

3. Previous allergic or serious adverse reaction to levofloxacin or any other members

of the quinolone or beta-lactam classes of antimicrobials

. Calculated creatinine clearance less than or equal to 50 mL/min

S. Diagnosis of acute bronchitis, pneumonia (as evidenced by acute infiltrates on the
admission chest x-ray obtained within 12 hours prior to study entry), or
cystic fibrosis

6. Requirement of a second systemic antimicrobial agent

7. Effective systemic antimicrobial therapy within 48 hours prior to admission

B. Use of an investigational agent within 30 days prior to admission

$. Pregnancy or a nursing wmother

10. Previous treatment under this protocol

11. Any disorder or disease that may interfere with the evaluation of the study drugs

12. History of seizure disorder or condition requiring the administration of major
tranquilizers.

Reasons why any subjects were not enrolled must be documented on the Fotential

Subject Roster.

>

4.2.2. Exclusion criteria as per amended study protocol dated
March 9, 1994:

Subjects with any of the following criteria will not be
eligible for admission into the study:

]

. Severity of illness requiring parenteral antimicrobial therapy

2. Subjects with an infection due to organisms known to be resistant to the study
drug prior to study entry

3. Previous allergic or serious adverse reaction to levofloxacin or any other members
of the quinolone or beta-lactam classes of antimicrobials

4. Calculated-ereatinine clearance less than or equal to 50 mL/min

5. Diagnosis of acute bronchitis, pneumonia (as evidenced by acute infiltrates on the
admigsion chest x-ray obtained within 12 hours prior to study entry), or
cystic fibrosis

6. Reqguirement of a second systemic antimicrobial agent

[7. Effective systemic antimicrobial therapy within €48 hours prior to admisszon]

7. Use of an investigational agent within 30 days prior to admigsion

8. Pregnancy or a nursing mother

9. Previous treatment under this protocol

10. Any disorder or disease that may interfere with the evaluation of the study drugs

11l. History Presence of seizure disorder or condition requiring the administration
of major tranquilizers.

12. Unstable psychiatric conditions.

4.2.3. Exclusion criteria as per amended study protocol dated
July 14, 1994:

Subjects with any of the following crlterla. will not be
eligible for admission into the study:
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1. Severity of illness requiring parenteral antimicrobial therapy
2. Subjects with an infection due to organisms known to be resistant to the st,udy
drug prior to study entry -
3. Previocus allergic or serious adverse reaction to levofloxacin or any other members
of the guinolone or beta-lactam classes of antimicrobials
. Calculated creatinine clearance less than or equal to 50 mL/min
. Diagnosis of acute bronchitis, pneumonia (as evidenced by acute infiltrates on _the
admission chest x-ray obtained within 12 hours prior to study entry), or
cystic fibrosis
6. Requirement of a second systemic antimicrobial agent
[7. Bffective systemic antimicrobial therapy within 48 hours prior to admission]
7. Use of an investigational agent within 30 days prior to admission
8. Pregnancy or a nursing mother
9. Previous treatment under this protocol
10. Any disorder or diseage that may interfere with the evaluation of the study drugs
11. [History] Presence of geizure disorder f{or condition requiring the administration
of major tranquilizers.]
12. Unstable psychiatric conditions.

[T

5. Concomitant use of medications and other antimicrobial agents:
The use of other medications during the study was to be kept to a minimum.
Administration of nonstudy systemic antimicrobials was prohibited and aluminum-
magnesium based antacids (e.g., Maalox® ) and mineral supplements or vitamins
with iron or minerals were strongly discouraged because they might decrease the
biocavailability of levofloxacin. However, if administration of an antacid was
necessary, it was to be administered at least two hours before or after
levofloxacin administration. If the administration of any other medication was
required, it was reported on the subject's CRF.

6. Efficacy Criteria per Sponsor:

Efficacy evaluations included evaluation of clinical signs and symptoms, clinical
response rates (assessed as cured, improved, failed, or unable to evaluate) and
microbiclogic eradication rates by pathogen and infection (assessed as
" eradicated, persisted, or unknown). Clinical response in the group of subjects
evaluable for clinical efficacy (represented the primary efficacy variable for
this study. Microbiologic response was a secondary efficacy variable and was
based primarily on the group of subjects evaluable for microbiologic efficacy.
Safety evaluations included the incidence of treatment-emergent adverse events;
laboratory tests of hematology, blood chemistry, and urinalysis; and physical
examinations including vital signs. =

6.1. Clinical Efficacy Evaluations:

6.1.1. Clinical Signs and Symptoms:

Clinical symptoms of acute bacterial exacerbation of chronic bronchitis,
including chills, chest pain, shortness of breath, increased cough, sputum
increase, and purulent sputum, were indicated by the investigator as
present or absent at admission and at the posttherapy visit five to seven
days after the end of therapy. Clinical signs of bronchitis obtained from
a chest examination (diminished breath sounds, rales, rhonchi, and
wheezes) were graded by the investigator as none, mild, moderate, or
severe at admission and at the posttherapy visit five to seven days after
the end of therapy.
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6.1.2. Clinical Response Rating:
At the posttherapy visit five to seven days after the end of therapy, the
investigator assessed clinical response as cured, improved, Tailed, or
unable to evaluate. The definitions for these assessments are as follows:

- -

Cure: Resolution of signs and symptoms associated with active infection.

Improved: Incomplete resolution of signs and symptoms and no additional antimicrobial
therapy required.

Failure: No response to therapy.

Unable to evaluate: Not able to evaluate because subject lost to follow-up.

6.2. Microbiologic Efficacy Evaluations:
6.2.1. Specimen Collection:

6.2.1.1. Respiratory Secretions:

Specimens were obtained from respiratory secretions including deep
expectorated or suctioned sputum, transtracheal aspirates, bronchial
brushings, biopsies, or washings. Respiratory specimens were collected
within 48 hours prior to admission for culture, Gram stain, and
susceptibility tests. If the subject could produce sputum, specimens were
obtained at the posttherapy visit (five to seven days posttherapy) for
culture, susceptibility testing, or Gram stain.

6.2.1.2. Blood Culture

Blood cultures were obtained at admission if associated bacteremia was
suspected. Cultures were repeated at later time points if bacteremia was
found at admission.

6.2.1.3.Serology
Prior to the first amendment, serology studies for Mycoplasma pneumoniae,
Legionella pneumophila, and Chlamydia pneumoniae were performed at
admission for all subjects. A four-fold rise or fall in titer of
antibodies from admission to posttherapy or a single diagnostic titer was
considered evidence of an infection.

6.2.2. Susceptibility Testing:
Susceptibility to levofloxacin and cefuroxime axetil was determined for
all pathogens at admission and, if indicated, at five to seven days
posttherapy. The MIC susceptibility was the primary susceptibility
criterion. If the MIC values were not available, discs were used to
determine susceptibility. Disc susceptibility testing was performed in
accordance with the National Committee for Clinical Laboratory Standards
(NCCLS) methods using 5 ug levofloxacin discs provided by RWJPRI for
levofloxacin susceptibility and cefuroxime axetil discs provided by the
study center for cefuroxime axetil susceptibility.

6.3. Primary and Secondary Efficacy variables:

6.3.1. Clinical Response:
The primary efficacy variable was clinical response, assessed-by the
investigator as cured, improved, failed, or unable to evaluate at the
final visit five to seven days after the end of therapy. The clinical
cure rate was evaluated by determining the percentage of clinically
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evaluable subjects who were cured and the clinical success rate was based
on “the percentage of clinically evaluable subjects who were cured or
improved. —
6.3.2 Microbiologic Response:

Microbiologic response to treatment was evaluated by RWJPRI in terms of
pathogen and infection eradication rates. The microbiologic response for
pathogens isolated at admission was determined by evaluating the
posttherapy/withdrawal culture results. A culture or evaluation was
considered valid if the subject was not receiving any effective
concomitant treatment.The microbiologic response for the subject's
infection was based on eradication of all the pathogens isolated at
admission as follows:

Eradicated: Eradication of the admission pathogen as evidenced by no
isolation of the pathogen in a valid posttherapy/early termination
culture. If clinical improvement occurs such that no sputum is
produced and invasive procedures for culture are contraindicated, then
the pathogen is considered eradicated.

Persisted: Persistence of the admission pathogen as evidenced by isolation of
the pathogen in the posttherapy/early termination culture. 1If a
subject was discontinued due to clinical failure and persistence of

~ the admission pathogen was not confirmed by culture results the
pathogen was presumed to persist.

Persisted with Acquisition of Resistance: Persistence of the admission
pathogen as evidenced by isoclation of the pathogen in the
posttherapy/early termination culture with documented acquisition of
resistance.

Unknown: No posttherapy/early termination culture results available due to
lost-to-follow-up, lost culture, or culture not done when specimen was
available. If culture was performed on last day of therapy and subject
was not a clinical failure or culture done while subject was receiving
effective antimicrobial agent for reasons other than clinical failure,
the response was unknown.

6.4. Clinical Laboratory Tests
The following standard clinical laboratory evaluations were performed before
dosing (admission) and at the posttherapy visit. A central laboratory

- was used.

Hematology: hemoglobin, hematocrit, white blood cell (WBC) count and
differential, red blood cell (RBC) count, and platelet count.

Blood Chemistry: glucose, blood urea nitrogen (BUN), total bilirubin, total
protein, albumin, uric acid, alkaline phosphatase, serum glutamic
oxaloacetic transaminase (SGOT), serum glutamic pyruvic transaminase
(SGPT), lactic dehydrogenase (LDH), creatinine, calcium, inorganic

" . phosphorus, sodium, potassium, chloride, and bicarbonate.

Urinalysis: pH, specific gravity, and microscopic examination for red blood

cells, white blood cells, and nonamorphous crystals.

7. Schedule and procedures for evaluation of efficacy criteria:

7.1. Clinical Response Rating at Posttherapy (End-of-Therapy/EOT)

Evaluation (Five to Seven Days After Completion of Therapy):
7.1.1. The clinical response at posttherapy was assessed as cured,

improved, relapse, or unable to evaluate. The definitions for these
assessments are as follows:
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- Cured - Disappearance o©f signs and symptoms with radiographic
evidence of stabilization/improvement at the posttherapy visit
with no further therapy required.

Improved - Incomplete resolution of signs and symptoms or incou‘x'p'I‘ete
resolution of radiographic signs of acute bacterial
exacerbation of chronic bronchitis and no further therapy
required.

Failed - No clinical response to therapy or worsening of “the
radiographic evidence of infection.

Unable to Evaluate - Subject did not return for follow-up evaluation.

7.1.2. Radiographic examinations were to be repeated at the
posttherapy evaluation for subjects with suspected relapse. The main
findings from the radiographic tests were also described.

7.1.3. Microbiclogic evaluations were performed on patients with
suspected failure or relapse only as felt to be indicated by the
investigator.

7.2. Clinical Response Rating at Post-study (End-of-Study/EOS)
Evaluation (28 to 32 Days After Completion of Therapy):

7.2.1. The clinical response at poststudy was assessed as cured,
improved, relapse, or unable to evaluate. The definitions for these
assessments are as follows:

Cured - Complete resolution of signs and symptoms.

Improved - Continued incomplete resoclution of signs and symptoms with
no deterioration or relapse during the follow-up period and no
further therapy required.

Relapse - Resolution or improvement of signs and symptoms at
posttherapy visit but reappearance or deterioration of signs
and symptoms of the infection at Poststudy wvisit.

Unable to Evaluate - No Poststudy evaluations.

7.2.2. Radiographic examinations were to be repeated at the
poststudy evaluation for subjects with suspected relapse. The main
findings from the radiographic tests were also described.

7.2.3. Microbiologic evaluations were performed on patients with
suspected failure or relapse only as felt to be indicated by the
investigator.

8. safety Evaluation:

Adverse events were defined as treatment-emergent signs and symptoms, i.e.,
events that were not present at admission or events that represented an increase
in severity or frequency of a sign or symptom already present at admission.
Subjects were instructed to record on diary cards how they were feeling on each
day of the study. These diary cards were reviewed by the investigator during
study visits with the subject and any treatment-emergent adverse vents noted on
the diary cards were transcribed onto the case report forms RWJPRI study and
medical monitors also reviewed these diary cards for treatment-emergent adverse
events. Each subject was also assessed at each visit for possible adverse events
that might have occurred throughout the study period. The investigator recorded
all adverse events on the CRFs and graded their severity as mild, moderate, or
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marked. The investigator also assessed the relationship of the adverse event to
trial treatment using the following ratings: none, remote, possible, probable,
or definite. Other information recorded on the subject's CRF includeds~—the date
of onset of the event, control measures taken (i.e., discontinuation of study
drug, or administration of remedial therapy), the outcome (resolved, persisted,
or unknown), and the date of resolution of the event. Serious adverse events were
defined as those events that presented a significant threat to the well-being of
the subject. Serious adverse events included any event that was fatal, life-
threatening, permanently or significantly disabling, required hospitalization or
prolonged hospitalization, resulted in long-term outpatient treatment (greater
than six months), or was a congenital anomaly, cancer, or overdose. Investigators
were instructed to report all serious adverse events immediately to RWJPRI. A
5 cc venous blood sample for determination of plasma levofloxacin concentration
was to be obtained at the time of a serious adverse event. However, due to
practical limitations, these blood samples were not consistently obtained as
planned.

9. Evaluability Criteria:
9.1. Evaluability criteria as per Sponsor:
9.1.1. Evaluability criteria as outlined in Original Protocol

dated February 19, 1993:

1. Safety Analysis
To be evaluable for the safety analysis, a subject must take the study medication and
must relay safety information.
2, Bfficacy Analysis
A subject will be evaluable for microbiological efficacy unless categorized into one
of the following groups:

a. Unevaluable for safety

b. Infection not bacterioclogically proven. No pathogen identified in the
admission respiratory or blood cultures. ~

c. Resistant to study drug. Admission pathogen is resistant to the assigned
drug

d. Insufficient course of therapy. Subject does not take the study drug for
at least five days. Subjects who take study drug for less than five
days because they are judged a clinical failure by the investigator
are evaluable.

e. Effective concomitant therapy. Subject takes an effective systemic
antimicrobial agent between time of admission culture (within 48 hours
prior to start of therapy) through test-of cure culture (post-
therapy). If the subject takes an effective systemic antimicrobial
because they have been judged a clinical failure by the investigator,
they are evaluable.

f. Inappropriate bactericlogic cultures
1) Admission culture is greater than 48 hours prior to the start of

therapy .

" .2) Post-therapy culture is not between 2-10 days post-therapy. I1f the
subject is discontinued due to a persistent pathogen or
clinical failure and the post-therapy culture is obtained on
the last day of therapy, the subject is considered evaluable.

3) Adequate microbiological data is not available
g. Lost to follow-up but relays safety information
h. Other protocol vioclation, e.g.,
1) Subject fails specific entrance criteria
2) Subject re-enters study
3) Subject does not take at least 70% of assigned study drug -
4) Subject takes study drug for more than 20 days (unless due to a
persistent pathogen)
Additionally, a subject will be evaluable for clinical efficacy, unless the clinical
diagnosis was unconfirmed or the subject was classified by categories a, d, e, g, and/or h, above.
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9.1.2. Evaluability criteria as outlined in Protocol Amendment #1

ddted March 9, 1994:

The evaluability criteria were changed from those in the orlg:l.nal
protocol by the following deletions (shown in brackets) and
additions (shown in bold font):

1. Safety Analysis

To be evaluable for the safety analysis, a subject must take the study medication and

must relay safety information.

2. EBfficacy Analysis

A subject will be evaluable for microbioclogical efficacy unless categorized into one

of the following groups:

a. Unevaluable for safety

b. Infection not bacteriologically proven.No pathogen identified in the admission
respiratory or blood cultures.

[Deletion: c¢. Resistant to study drug. Admission pathogen is resistant to the assigned drug]

c. Insufficient course of therapy. Subject does not take the gtudy drug for at least
five days. Subjects who take study drug for [ Deletion: 1less than five days
because they are judged a clinical failure by the investigator are evaluable)
greater than 48 bours but for less than 5 days because they are judged a
clinical failure by the investigator are evaluable. The pathogen(s) is(are)
presumed to persist in these situatioms.

d. Effective concomitant therapy. Subject takes an effective systemic antimicrobial agent
between time of admission culture (within 48 hours prior to start of therapy) through
test-of-cure culture (post-therapy). If the subject takes an effective systemic
antimicrobial because they have been judged a clinical failure by the investigator,
they are evaluable.

e. Inappropriate bacteriologic cultures
1) Admission culture is greater than 48 hours prior to the start of therapy
2) Post-therapy culture/evaluation is not between 21-10 days post-therapy. If the

subject is discontinued due to a persistent pathogen or clinical failure and
the post-therapy culture is obtained on the last day of therapy, the subject
is considered evaluable.
3) Adequate microbiclogical data is not available
£. Lost to follow-up but relays safety information
g. Other protocol violation, e.qg.,
[Deletion: 1) Subject fails specific entrance criterial
1) Subject re-enters study
2) Subject does not take at least 70% of assigned study drug
{4) Subject takes study drug for more than 20 days (unless due to a
persistent pathogen)]

Medical Officer’s Comment: Note that the inclusion criteria and exclusion criteria were removed form
the evaluability criteria by this protocol amsndment.

9.1.3. Evaluability criteria as outlined in Protocol Amendment #2

dated July 14, 199%4:
The evaluability criteria were changed from those in Protocol
Amendment- #1 by the following deletions (shown in brackets) and

additions (shown in bold font):

1. Safety Analysis

To be evaluable for the safety analysis, a subject must take the study medication and

must relay safety information.

2. Efficacy Analysis

A subject will be evaluable for microbiological efficacy unless categorized into one

of the following groups:

a. Unevaluable for safety .

b. Infection not bactericlogically proven. No pathogen identified in the admission --
respiratory or blood cultures.

[Deletion: c. Resistant to study drug. Admission pathogen is resistant to the

assigned drug]
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c. Insufficient course of therapy. Subject does not take the study drug levofloxacin

" for at least four days or the cefuroxime axetil for at least five days. <.
Subjects who take study drug for [less than five days because they are judged
a clinical failure by the investigator are evaluable] greater than 48 Rours
but for less than 5 days because they are judged a clinical failure by the
investigator are evaluable. The pathogen(s) is(are) presumed to parsist in
these situations.

d. Effective concomitant therapy. Subject takes an effective systemic antimicrobial
agent between time of admission culture (within 48 hours prior to start of
therapy) through test-of-cure culture (post-therapy). If the subject takes an
effective systemic antimicrobial because they have been judged a clinical
failure by the investigator, they are evaluable.

e. Inappropriate bacteriologic cultures
1) Admission culture is greater than 48 hours prior to the start of therapy
2) Post-therapy culture/evaluation is not between 21-10 days post-therapy. If
the subject is discontinued due to a persistent pathogen or clinical
failure and the post-therapy culture is obtained on the last day of
therapy, the subject is considered evaluable.
3) Adequate microbiological data is not available
f. Lost to follow-up but relays safety information
g. Other protocol violation, e.qg.,
[Deletion: 1) Subject fails specific entrance criteria)
2) 1) Subject re-enters study
3) 2) Subject does not take at least 70% of assigned study drug
[Deletion: 4) Subject takes study drug for more than 20 days (unless due to a
persistent pathogen)]

-

9.1.4. Evaluability criteria as outlined in CANDA submission:
Clinical response - to treatment was the primary efficacy variable.
Microbiologic response was assessed as a secondary efficacy variable, with
eradication rates by pathogen and by infection evaluated separately.
Subject evaluability was categorized according to a specified hierarchy.
The first category of the hierarchy into which a subject was classified
was designated as the primary reason for nonevaluability.

9.1.1.1. Clinical Evaluability Criteria:

To be evaluable for clinical efficacy, subjects were not to be classified
in any of the following categories (in decreasing hierarchial order):

1. Not evaluable for safety (did not take at least one dose of study drug or had no
postadmission data available)

2. Unconfirmed clinical diagnosis

3. Insufficient course of therapy (minimum of four days of levofloxacin therapy and
five days of cefuroxime axetil therapy)

4. Effective concomitant therapy.

S. Posttherapy clinical evaluation not done during Posttherapy Day 1-10 interval
(window) .

6. Lost to follow-up but provided safety information

7. Protocol violation (e.g., subject reentered study or did not take at least 70% of
study medication corresponding to reported number of days on therapy).

9.1.2. Microbiologic Evaluability Criteria:
To be evaluable for microbiologic efficacy, subjects were not to be classified
in any of the following categories (in decreasing hierarchial order):

1. Not evaluable for safety (did not take at least one dose of study drug or had no
postadmission data available). —

2. Absence of bacteriologically proven infection.

. Onconfirmed clinical diagnosis

4. Insufficient course of therapy

w
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5. Effective concomitant therapy
6. Inappropriate timing of bacteriologic cultures (>48 hours prior to admission or
outside of acceptable window of one to 10 days posttherapy) -
. Lost to follow-up but provided safety information, ——
8. Other protocol viclation (e.g., subject reenters study or does not take at least
70% of study medication corresponding to reported number of days on therapy).

~

- -

10.2. Evaluability criteria as per Medical Officer:

10.2.1. Clinical Evaluability Criteria as per Medical Officer:

1. The subject met the inclusion criteria

2. The subject did NOT meet any of the exclusion criteria at the time of
enrcllment

3. A posttherapy/end-of therapy/EOT clinical evaluation was performed.
The exception was for patients who were declared clinical failures
prior to the posttherapy visit, but did not have a posttherapy
follow-up visit, here the failure declared on-therapy was carried
forward.

4. A symptomatic response could be evaluated at the posttherapy time
point.

5. With regard to establishing time point for follow-up after treatment of
acute bacterial exacerbation of chronic bronchitis, both (1) the
natural history of the disease and (2) the half-life of the
antimicrobial agent under investigation need to be taken into
account. The windows for follow-up after an episode of acute
bacterial exacerbation of chronic bronchitis will be the same for
patients treated with any antimicrobial agent with a relatively
short half-life. It is only in the case of a prolonged half-life
that the window for follow-up needs to be extended because blood
levels and tissue levels persist far beyond the last dose of the
antimicrobial drug. For levofloxacin, whose serum half-life is 6.34-
6.310 hours in the clinical tablet, the window of follow-up can be
the same as for other antibiotics with relatively short half-lives.

5.1. The IDSA Guidelines recommend standard follow-up after an
episade of acute bacterial exacerbation of chronic bronchitis as
follows:

"Assessment after completion of therapy and follow-up:
Patients should undergo clinical and
microbiologic assessment within 48 hours, 7-14
days, and 21-28 days after completion of therapy.
Clinical assessment should include assessment of
cough, dyspnea, sputum volume and sputum
purulence.”?

5.2. Recent regulatory precedent for the appropriate time point for
test of cure has been established in other reviews of antimicrobial
agents with short half-lives for the indication of acute bacterial
exacerbation of chronic bronchitis, and these confirm the need for

1 Guidelines for the Evaluation of Anti-infective Drug Products. Clipn Infect Dis 15 (suppl
1) :s78, 1992.
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late post-therapy follow-up to determine a stable point-estimate for
" clinical cure at the test-of-cure evaluation?.

The original protocol 100-070 specified that the c¢linical evaluation at
the posttherapy/EOT (5-7 days posttherapy) visit was to be the primary
clinical endpoint, but with an End-of-Study evaluation at 3-6 weeks post-
therapy to provide a late follow-up assessment and stable estimate for the
test-of-cure. Protocol Amendment #1 also specified that the clinical
evaluation at the posttherapy/EOT (5-7 days posttherapy) visit was to be
the primary clinical endpoint, but the late follow-up at 3-6 weeks was
deleted from the protocol under this. Therefore, acknowledging that the
5-7 day posttherapy visit is suboptimal for establishing a stable point
estimate of the test-of-cure, the medical officer had no choice but to use
the only existing endpoint for the follow-up clinical evaluation as the
time point for the primary clinical endpoint for the purposes of this
evaluation.

6. In regards to the use of concomitant antibiotic therapy from the time
of enrollment through the end-of study visit, the following criteria
were-applied:

6.1. A patient was fully clinically evaluable only if the
patient did NOT receive concomitant antibiotic therapy:

- Within 48 hours prior to enrollment in the protocol

- During the treatment period

- From the end of the treatment period to the poststudy evaluation
- At the evaluation for clinical relapse

6.2. If the patient received an antimicrobial agent prior to
enrollment in the study, but there was a pathogenic
organism isolated on admission culture, the patient was
considered clinically evaluable

6.3. If the patient received an altermative antibiotic AND

— there was clear documentation of an alternative
diagnosis for which the other antibiotic was prescribed,
the patient was categorized as clinically unevaluable.

6.4. If the patient received an alternative antibiotdic AND
there was no documentation of an alternative diagnosis
for which the alternative antibiotic may have been
prescribed, the patient was deemed clinically evaluable

" (only) as a treatment failure.

7. Subjects must have completed an adequate course of therapy of either
study drug, with “adequate course” defined as follows:

7.1. For patients in the levofloxacin arm who were designated
as a clinical cure at EOT, a minimum of 5 days or 100%
of the minimum dose specified by the amended protocol-

2 Dr. Rosemary Roberts, Merepenam NDA Review. NDA Number 50706, Division HFD-520.



7.2. For patients in the cefuroxime arm who were designated as
a clinical cure at EOT, a minimum of 6 days or 80% of
the minimum dose specified by the protocol —_—

7.3. For patients in either the levofloxacin arm or the
cefuroxime designated a clinical failure at EOT, a
minimum of 72 hours of study drug was to have been taken

7.4. For the levofloxacin arm, no more than 1 missed dose
within the dosing interval requiring extension of the
dosing interval to complete the full 5-7 doses of
therapy, as specified by the amended protocol.

7.5. For patients in the cefuroxime arm, no more than two
missed doses requiring extension of the dosing interval
to complete the full 7-10 days of therapy specified by
the protocol
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8. Symptomatic response “unable to evaluate” at either the EOT or the EOS
evaluation remained disqualified from the efficacy analysis.
exception to this was a patient who was declared a clinical failure during

therapy or at the EOT wvisit:

“evaluable” regardless of the EOS evaluation.

10.2.2. Microbiologic evaluability criteria as per Medical Officer:
1. A subject met criteria for clinical evaluability at all time points during
the study
2. Pretherapy sputum culture was positive for a microorganism known to be

pathogenic in acute exacerbation of chronic bronchitis

The

this failure was carried forward as

3. Any residual secretions present at the EOT visit were sent for
culture. The medical officer would not accept the category of
"presumed eradication” in cases in which there were persistent
secretions that were not cultured. The medical officer felt that it
was incumbent upon the sponsor and investigators to document

eradication when and where possible.

3.1. Only in cases where there were no residual secretions
would the designation *clinical cure/presumed
eradication” be accepted. -

3.2, If there residual purulent secretions that were not
cultured, the medical officer defaulted to “presumed

persistence”.
3.3. If there residual nonpurulent secretions that were not
cultured, the medical officer defaulted to

*microbioclogically unevaluable”.
3.4. In cases of clinical failure, a microbiologic assessment
of “presumed persistence” was universally applied.

regards to the use of concomitant antibiotic therapy from the time
of enrollment through the end-of study visit, the following criteria

were applied:

4.1. a patient was fully microbioclogically evaluable only if
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the patient did NOT receive concomitant antibiotic
therapy:

- For the 48 hour period prior to enrollment (see exception
under item (ii) below)

- During the treatment period

- From the end of the treatment period to the posttherapy
evaluation and culture

- At the evaluation for clinical relapse

P

4.2. if the patient received pretherapy antimicrobial
treatment with another antibiotic, the patient was
microbiologically evaluable if there was a pathogen
isoclated on admission culture. If no pathogen was
isolated on admission culture, the patient was both
clinically and microbiologically unevaluable.

4.3. if the patient received an alternative antibiotic AND
there was clear documentation of an alternative
diagnosis for which the other antibiotic was prescribed,
the patient was categorized as microbiologically

— unevaluable.

4.4. if the patient received an altermative antibiotic AND
there was no documentation of an alternative diagnosis
for which the altermative antibiotic may have been
prescribed, the patient was deemed microbiologically
evaluable (only) as a persistent pathogen.

5. Subjects must have completed an adequate course of therapy of either
study drug, with “adequate course” defined as follows:

5.1. for patients in the levofloxacin arm who were designated
as a clinical cure at EOT, a minimum of S5 days or 100%
of the minimum dose specified by the amended protocol

5.2. for patients in the cefuroxime arm who were designated as
a clinical cure at EOT, a minimum of 6 days or 80% of

" "the minimum dose specified by the protocol

5.3. for patients in either the levofloxacin arm or the
cefuroxime designated a clinical failure at EOT, a
minimum of 72 hours of study drug was to have been taken

5.4. for the levofloxacin arm, no more than 1 missed dose
within the dosing interval requiring extension of the
dosing interval to complete the full 5-7 doses of
‘therapy, as specified by the amended protocol.

5.5. for patients in the cefuroxime arm, no more than two
missed doses requiring extension of the dosing interval
to complete the full 7-10 days of therapy specified by
the protocol

6. Symptomatic response “unable to evaluate” at either the EOT or the EOS
evaluation remained disqualified from the efficacy analysis.’ The
exception to this was a patient who was declared a clinical failure during
therapy or at the EOT wvisit: this failure was carried forward as
*evaluable” regardless of the EOS evaluation.
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10. Investigators and study sites: —
Study M 92-024 was conducted by 28 investigators at a total of 33 separate sites,

as delineated below:

B. Steven Burke, M.D.a
Holly Carveth, M.D.
Richard Clover, M.D.a
C. Andrew DeAbate, M.D.

Henry M. Faris, Jr., M.D.
Robert A. Fiddes, M.D., J.D.,
Joseph V. Follett, M.D.
Stuart M. Garay, M.D.

David Ginsberg, D.O.

Glenn Gomes, M.D.

Jay Grossman, M.D.

Robert N. Hunt, M.D.

Alan R. Rosenthal, Pharm.D.

William M. Hunter, M.D.
Benjamin Interiano, M.D.

Mitchell G. Kaye, M.D.
Wm. B. Klaustermeyer, M.D.
Phillip E. Korenblat, M.D.

Peter Kussin, M.D.
Thom. W. Littlejohn, III, M.D.

—_—

Thomas C. Marbury, M.D.

J. Tyler Martin, M.D.

Donald John Matthees, M.D.
Michael McAdoo, M.D.

Phillip McElvaine, M.D.
Nazir A. Memon, M.D.

Richard R. Moyer, M.D.

S. Vijayachandran Nair, M.D.
Ronald Lee Nichols, M.D.

Gregory Scott Pape, M.D.
Anthony D. Puopolc, M.D.

Kathryn Rice, M.D.
Robert D. Rosen, M.D.
Melvin Russell, M.D.

West Chester, PA; USA

Veterans Affairs Medical Center, Salt Lake City, UT; USA

The Univ. of Texas Medical Branch at Galveston, Galveston, TX; USA

Metairie, LA; New Orleans, LA; USA

Waldon's Health Care, Kenner, LA; USA

Woodward Medical Center, Greenville, SC; USA

FCLM - Southern California Research Institute, Whittier, CA; USA

Internal Medicine Group, P.C., Cheyenne, WY; USA

New York Pulmonary Associates, PC, New York, NY; USA

Harleysville Medical Associates, Harleysville, PA; USA

Ochsner Clinic of Baton Rouge, Baton Rouge, LA; USA

Allergy Care Consultants, Ltd., Tucson, AZ; USA

South Bend, IN; USA

Heartland Research Center, South Bend, IN; USA

Mishawaka, IN; USA

Osceola, IN; USA

Health Family Center, Mishawaka, IN; USA

South Bend Clinic, South Bend, IN; New Carlisle, IN; USA

South Bend Community Health Center, South Bend, IN; USA

McKinley Medical Clinic, Mishawaka, IN; USA

Michiana Family Clinic, South Bend, IN; USA

Michiana Internal Medicine Ass., South Bend, IN; USA

Osceola Clinic, Inc., Osceola, IN; USA

Nappanee, IN; The Medical Group, Michigan City, IN; USA

The Elkhart Clinic, Elkhart, IN; USA

Family Practice Associates, Elkhart, IN; USA

Lovelace Scientific Resources, Albugquerque, NM; USA

The Asthma Institute of Houston, Baylor College of Medicine/The
Methodist Hospital, Houston, TX; USA

Minnesota Lung Center, Minneapolis, MN; USA

Wadsworth VA Medical Center/West Los Angeles, Los Angeles, CA; USA

Associated Specialists in Medicine, St. Louis, MO: USA

Barnes West County Hospital, St. Louis, MO; USA

Duke University Medical Center, Durham, NC; USA

Piedmont Research Associates, Winston-Salem, NC; USA

Salem Family Practice, Winston-Salem, NC; USA

Maplewood Family Practice, Winston-Salem, NC; USA

Salem Chest Specialists, Winston-Salem, NC; USA

Orlando Clinical Research Center, Orlando, FL; USA

Norfolk, NE; USA =

Dakota Clinic, Ltd., Fargo, NC; USA

Milan, TN; USA

El Paso, TX; USA

Atlantic Pulmonary and Critical Care Associates, Absecon, NJ; USA

Mesaba Clinic, Hibbling, MN; USA

Carl T. Hayden VAMC, Phoenix, AZ; USA

Tulane Medical School, New Orleans, LA; USA

Tulane University Hospital, New Orleans, LA; USA

Medical Center of Louisiana (Charity Hospital of Louisiana), New
Orleans, LA; USA

Physician's Center, Marrero, LA; USA

Hanover Medical Specialists, P.A., Wilmington, NC; USA

Milford Emergency Associates, Milford, MA; USA

High St. Medical Center, Clinton, MA; USA

Minneapolis VAMC, Minneapolis, MN; USA

Salem Research Group, Inc., Winston-Salem, NC; USA

Community Medical Arts Center, Tallassee, AL; USA




182

Jexome J. Schnapp, M.D. Silver Spring, MD; USA

Robert D. Schreiner, M.D. '~ St. Joseph's Hospital of Atlanta, Atlanta, GA; USA

William B. Smith, M.D. Louisiana Cardiovascular Research Center, New Orleans, u usa James
Gregory Sullivan, M.D. Birmingham, AL; USA

Warren R. Summer, M.D. LSUMC Lions Clinic, New Orleans, LA; USA

Allen Thomas, M.D. Maricopa Medical Center, Phoenix, AZ; USA

John J. Upchurch, M.D. St. Vincent's Family Medical Center, Birmingham, AL; USA _

William Brent Young, M.D. Florida Pharmaceutical Research Corp., Spring Hill, FL; USA

Marcus Zervos, M.D. William Seaumont Hospital, Royal Oak, MI; USA

Steven K. Zorn, M.D. Pulmonary Medicine P.C., West Des Moines, IA; USA

11. Study Population:

Approximately 400 subjects, men and women who were 18 years of age or
older with a diagnosis of acute bacterial exacerbation of chronic
brenchitis, were to be enrolled in this study to attain a sample size of
147 clinically evaluable subjects per treatment group for efficacy
analysis. Enrollment continued until sufficient numbers of evaluable
subjects with infections due to important pathogens were entered. Subjects
were enrolled according to the inclusion/exclusion criteria summarized
below and described in detail in the protocol. Subjects with a diagnosis
of acute bronchitis or pneumonia (as evidenced by acute infiltrates on the

admission chest X-ray obtained within 12 hours prior to screening)
cystic fibrosis were not eligible for treatment under this protocol.

or
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12. Efficacy as per Sponsor:
12.1. Demographics of Analysis Groups:

12.1.1. Demographics of Randomized Cohort:

Four hundred ninety-two subjects were enrolled in this study at 34_of the 43
centers (nine investigators did not enroll any subjects). The intent-to-treat
group included 246 subjects who were randomized to the levofloxacin treatment
group and 246 subjects who were randomized to the cefuroxime axetil treatment
group. Two subjects randomized to receive cefuroxime axetil
actually received levofloxacin; hence, the numbers of subjects who received
levoflgxacin and cefuroxime axetil were 248 and 244, respectively. Subject

was clinically and microbiologically evaluable while subject was clinically
and microbiologically unevaluable. Thus, only one misdosed subject who
received levofloxacin instead of cefuroxime axetil is included in the analyses
based on clinically evaluable subjects and those based on microbiologically
evaluable subjects. The clinical response for this subject was evaluated as
"cured" and the microbiologic response as “eradicated". The demographic and
baseline (admission) characteristics for the modified intent-to-treat group were
comparable between the levofloxacin and cefuroxime axetil treatment groups. The
mean age for all subjects was 52.4117.8 years with a range of 1B-97 years. Men
accounted for 53.7% of all subjects enrolled and Caucasians for 72.8%. The
majority (89.4%) of subjects had an admission diagnosis of COPD. There were no
statistically significant differences (p20.08) found between the treatment groups
for the variables tested {(i.e., age, sex, race). The demographic and baseline
characteristics of the sponsor’s modified intent-to-treat cohort are summarized
in Table 12.2.1 on the following page.
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Table 12.1.1.

FDemographic and Baseline Characteristics: .
Modified Intent-to-treat Cohort (Study M92-024)
Tovdlloman — Cefacsime swd Toud
(N=248) (Na244) (N=452) .-
-— R T7] Ro 7 L A
Men 124 (500 140 (579 24 (537
Women 124 (500 104 (428 28 (463
Race :
Cauwasian 181 (730 17T (129 I8 (128
Black 40 (16.1) 45 (1849 s (7.3
Oriertal 1 (04) 0 (00 1 0.2
Hisparic 2% (109 20 (82 45 a3
Orher 0 ©O 2 (08 2 04)
Age (Years)
£45 100 (40.3 % (39.3 1% (398
4664 75 (30.2 63 (25.8 138 (280
265 73 (29.9) 85 (34.9 158 (321)
MeartSD 51.7¢18.0 5312 S24+17.8
Range 4"‘3
Weight (Ib}
:omso 17223374 1 24337 174485 &
Rerge - iiﬁiﬁ~ i
Missing 2 R | 3
Height (in)
: S0 24643 67%2218 ques
eant I+
Range %
Missing P 1 3
CoPD
Yes 221 (89.1) 219 (899 440 (8349
No 27 (10.9 25 (10.2 52 (10.68
NOTE: Valies repr es ord nambers of s ubjecis anompt a5 othetwise ndosted

COPD = Chy onic obst uctive puimonary dsease.

12.1.2. Discontinuation/Completion Information:

Of the 492 subjects enrolled in the study, 248 received levofloxacin and
244 received cefuroxime axetil (modified intent-to-treat group). Of the
239 subjects in the 1levofloxacin group with known discontinuation/
completion information, nine (3.8%) discontinued therapy prematurely and
230 (96.2%) completed therapy according to the regimen prescribed by the
investigator. Discontinuation/completion information is unknown for an
additional nine subjects who did not return for the final visit. Of the
238 subjects in the cefuroxime axetil treatment group with known
discontinuation/completion information, 13 (5.5%) discontinued therapy
prematurely and 225 (94.5%) completed therapy. There were an additional
six subjects in this group with wunknown discontinuation/completion
information. The most common reason for discontinuation in both treatment
groups was an adverse event. The subjects discontinuing treatment
prematurely and the reasons for their discontinuation are summarized in
Figure 12.2.2.A and Table 12.2.2.B on the following page.
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Figure 12.1.2.A

Discontinuation/Completion Information:

Modified Intent-to-treat Subjects (Study M92-024)

482 Subjects
Enrolled

I 248 subjects received levofioxacin |

— 9 subjects discontinued

—> 9 subjects with unknown
discontinuationfcompletion
information

230 subjects completed therapy

*NOTE: See Section VIii for relevant ematum

l 244 subjects received cefuroxime axeﬁ|1

— 13" subjects discontinued

- 6 subjects with unknown
discontinuation/c ompletion
information

225" subjects compieted therapy

Table 12.1.2.B
Reasons for Premature Discontinuation:
Modified Intent-to-Treat Subjects (Study M92-024)

Levofioxacin
(N=248)

Reasons

Cefuroxime axeti
(N=244)

Clinical Efficacy
Inappropriate Posttherapy Evaluation Date 1
Insufficient Course of Therapy
Unevaliable for Safety
No Posttherapy Evaluation
Effective Concomitant Therapy
Other Protocol Violation

Total Unevaluable For Clinical Efficacy

Microbivlogic Eflicacy
infection Not Bacteriologically Proven
Unevaluable for Safety
Inappropriate Timing of Culture Evaluation
{nsufficient Course of Therapy
No Posttherapy Evaluation

Total Unevaiuable For Microbiologic Efficacy

aAmaGO

26

104
4
3
1

114

ONWWMW

b

(10.5%) 15 (6.1%)

- W N W

(46.0%) 97  (39.8%)

* Subjects counted only once.

® This subject«filli§) was hosplalzed for a serious adverse event and did not retum for
the posttherapy evaluation and test-of-cure assessmert yet had a clinical evaluation

of “improved®.
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12.1.3. Data Set Analyzed

Two hundred twenty-two (89.5%) subjects in the levofloxacin treatment g: group and
229 (93.9%) subjects in the cefuroxime axetil treatment group were clinically
evaluable. One hundred thirty-four (54.0%) subjects in the levofloxacin-treated
group and 147 (60.2%) subjects in the cefuroxime axetil-treated group were
microbiologically evaluable.

Table 12.1.3
Number of Subjects by Analysis Group and Study Center
(Study M92-024)

Levdflonadn Cefuronime aeti

Modiied Modiied

Imerwto  Cliricllly  Micobiologodly  Inentto  Clinically Microbiologically
Investigato? Treat Evalusble Evalusble Trest Evakusble Evahuable
Carveth 3 4 (600 Z 400 3 6 (100.0 z 33
Defbate 51 50 (%80 43 843 49 48 980 4 ©7.8
Fadis 18 16 (89 1 611 18 18 M00.0 10 5586
Fiddes 8 8 1000 5 629 7 s M.e 5 m.a
Folett 1 0 00 0 00 2 2 (100.0 0 ©.0)
Garay 1 1 (1000 0 O 1 1 (100.0 0 ©.0)
Ginsberg 7 6 (857 5 (7.4 7 7 1008 6 ®s.7
Gomes ) 7 ©18 1 0129 7 s M4 1 4.3
Grossman 3 3 (100.0 1 333 2 2 (1000 0 0.0)
Hurt ‘ 4 (1000 2 (500 ‘ 4 (1000 2 50.0
Hurter 1 0 ©0 0 (00 0 0o - 0 -
[—— 5 ¢ (800 2 @00 5 5 (100.0 3 (60.0
Kaye 0 0 - 0 - 2 2 (100.0 0 0.0
Klaustermeyer 1 1 N00.0 10000 2 2 (1000 1 (0.0
Karerblat 2 2 (100.0 0 ©0 1 1 (1000 1 nooo
Litdeiohn 1 1 11000 0 ©O 2 2 (100.0 0 ©.0
Mar bury o 0 - 0 - i 1 {1005 1 {000
MoAdoo 4 4 1100.0 2 500 5 5 (1000 2 «0.a
McElvaine 2 18 1818 12 (48 2 18 @8 ) €09
Memon 7 7 11000 2 286 7 6 657 4 (8
Moyer 10 7 00 2 200 10 3 (900 3 130.0
Nai 2 2 (1000 201000 2 1 500 1 50.0
Nichols 0 0o - 0 - 1 1 (100.08 1 (00Q
Pupole  — 2 2 (1000 0 ©o 2 2 (100.0 0 0.0
Fice 10 s (006 s 500 10 10 (100.0 7 10,0
Rosen 6 6 (1000 601000 6 5 (3.3 4 6.7
Russel 13 32 (309 15 458 2 3 (%9 2 168.9
Smith 4 3 mse 150 2 1 00 0 T
Suivan 1 1 (100.0 0 OO 2 2 (100.0 2 000
Sunmer 2 1 G008 0 00 2 2 (100.0 1 50.0
Thomas 5 5 (1000 1 200 3 3 (1000 3 noo0
Upchuroh 13 10 (89 5 (385 - 1 11 0000 5 WSS
Zewes 5 ¢ (900 2 “0.0 5 5 (100.0 3 ©0.0
Zom - 6 6 (1000 60100.0 6 6 (1000 5 833
Total 26 22 (835) 134 (540 44" 28 (B 1@ 602)

Numbers shown in parentheses & e perosntages for thet ostegory.

* Nine investigator s (Burke, Clover, Kussin, Martin, Mathwees, Pape, Schnapp, Scireiner, and Young) dd nat ervoll any
subjects.
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12.1.4. Demographics of Clinically and Microbiologically

Evaluable Patients: .
Two hundred twenty-two (89.5%) subjects in the levofloxacin treatment
group and 229 (93.9%) subjects in the cefuroxime axetil treatment group
were clinically evaluable. One hundred thirty-four (54.0%) subjects in the
levofloxacin-treated group and 147 (60.2%) subjects in the c&furoxime
axetil-treated group were microbiologically evaluable. The main reasons
that subjects were not clinically evaluable were inappropriate posttherapy
evaluation date (levofloxacin group) and insufficient course of therapy
(cefuroxime axetil group), whereas the major reason that subjects were not
microbiologically evaluable was absence of bacteriologically proven
infection (both groups). The demographic and baseline characteristics of
the subjects included in the clinically and microbiologically evaluable
groups were comparable to the modified intent-to-treat group with respect
to age, sex, racial composition, and other baseline characteristics. There
were no statistically significant differences (p20.08) found between the
treatment groups for the variables tested (i.e., age, sex, race).

Table 12.1.4 )
Demographic and Baseline Characteristics: Sponsor’s
Clinically and Microbiologically Evaluable Cohort (Study M92-024)

Levdflowadin Celurosame Anetil
Clinically Microbiclogically Cliically  Miaobiclogical
; Evaluatie Evaluable Evalusble Evaluable i
: (N=222) (N=134) (Ns229) {N=147)
Sev
Men 112 66 130 82
Women 110 99 65
Race
Cauwossian 161 3 167 100
Black 38 27 44 k3
Orlertal 1 1 1] 0
Hisparic 2 13 16 n
Orher 0 0 2 1
Age (Yeurs)
M5 83 57 88 63
4664 68 42 60 40
- S BS x f1 4«
N 22 134 229 147
MeantSD 51.8217.5 4372174 534£17.3 520117.0
Rarge vy L  Pan N
Weight (Ib)
N 20 133 228 146
MeantSD 1. ¥4 166.7441.4 1. 4 18.1447.0
e stins Sl SR
- Missing 2 1 1 1
Height (in)
N 220 133 228 ’ 146
MeantSD 6661445 W 6713420 6712423
Rarge Y omyr
Missing 2 1 1 1
COPD
Yes 202 124 208 137
No 20 10 10

21
NOTE: Values represent numbets of subjects unless otherw ise indicated. -
COPD = Chronic obstructive pulmonary dsease.

il
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12.2. Campliance/Protocol variations::

Subjects were to receive either one 500-mg levofloxacin tablet once daily or two
250-mg cefuroxime axetil tablets every 12 hours for a total daily doseB¥ 500 wmg
cefuroxime axetil. The total planned duration of therapy for the levofloxacin
group was five to seven days and for the cefuroxime axetil treatment group 10
days but either therapy could be extended at the discretion of the investigator
if indicated. A minimum of four days of levofloxacin therapy and five days of
cefuroxime axetil therapy was required for analysis of clinical response;
subjects who had failed clinically (in the judgment of the investigator) and had
taken more than 48 hours of study drug were not classified as unevaluable due to
insufficient course of therapy. There were no significant protocol variations
reported except for the drug dispensing and dosing errors previously described
and the enrollment of one subject ” with renal insufficiency, an exclusion
criterion for study admission.

12.3. Medications:

12.3.1. Concurrent Therapies:

Concurrent therapies administered during the study that were considered to
possibly have a clinically relevant interaction with quinolones are
summarized in Table 6 along with the total number of subjects who received
any concurrent therapy. Comparable percentages of subjects in the
levofloxacin and cefuroxime axetil treatment groups took these concomitant
medications. One subject each in the levofloxacin and cefuroxime axetil
groups had unknown concomitant medication information. Percentages are
based on the number of subjects with known concomitant medication
information. Besides the traditional central nervous system-acting drugs
(antipsychotics, antidepressants, antiepileptics, hypnotics, sedatives,
antiparkinson agents, opioid analgesics, and anesthetics), other drugs
with secondary central nervous system effects were included.

Table 12.3.1
Summary of Concurrent Therapies:
Modified Intent-to-Treat Subjects (Study M92-024)

Levosoradn Cefuroxime axetil
(N=248) (N=244)
Therapy Classification No. 3})‘ No. (
Total Who Took Conaumrent Therapy 20 (85.0) 208 (856)
Central Nervous System® 120 (486) 123 (50.6)
Bronchodilators L (166) I (16.0)
Antacids k4l (1286) 38 (158)
NSAID p< 83) 2 (132)
Vitamins & Nutrtional Suppiements 12 T (48) 13 53
Acttim krubsinls 12 49) 2 ®2)
Antidiabetic Therapy 8 (G2 7 29)
Anticoagudants 2 (0.8) 8 (33
Total with Concurrert Therapy Info. M7 (100 0) 243 (100 .0)
Unknown 1 1

*One subjed each in the levofioxacin and celroxime axetd groups had unknown concom it ant
medication information. Percentages are based on the number of subjed s with known concom tart
medication inform etion.
b Besides the tradtional central nervous system-acting drugs (entipsychotics, entidepressarts,
antiepileptics, hypnotics, sedatives, antiparkinson agents, opioid anaigesics, and anesthetics), other -
drugs with secondary central nervous system effects were inciuded. See Appendices 10 end 11 for
complete drug list.
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12.3.2. Extent of exposure

The extent of exposure to therapy is shown by treatment group in Table 12.3.2 for
the modified intent-to-treat group. The mean duration of therapy was-seven days
for levofloxacin-treated subjects and 10 days for cefuroxime axetil-treated
subjects; the medians were also 7 and 10, respectively. Four subjects required

dosage adjustments due to subject dosing errors. Two subjects in
the levofloxacin treatment group took levofloxacin b.i.d. before the dosage was
adjusted to once a day. Two subjects took cefuroxime axetil b.i.d.

and then reduced the dosage to once a day.

Table 12.3.2
Extent of Exposure to Therapy:
Sponsor’s Intent-to-treat Subjects (Study M92-024)

Levofloxacin Cefuroxime axeti

Extent of Exposure (N=248) (N=244)
Days on Therapy*
Unknown 8 4
1 1 0
2 1 1
3 3 1
4 2 1
5 1 2
6 3 3
7 219 2
8 3 3
9 1 2
10 1 177
11 1 42
12 2 3
14 2 1
15 0 2
Mean:SD 7.021.1 10.011.3
M edian ' 7 10
Number of Doses
Total with Dosing Information 240 240
Total Unknown Dosing information 8 4
MeantSD 7.0£1.2 18.5¢2.4
M edian 7 20
Range 1-14 2-28

NOTE: Levofioxacin had a q24h dosing schedule and cefuroxime axetd had a
q12h daosing schedule. The total planned duration of therapy was five to
seven days for levofloxacih and 10 days for cefuroxime axetil.

* Days on therapy was defined as (Jast day - first day +1).
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12.4. Clinical Results as per Sponsor:
This sectfion of the report focuses on results of the primary efficacy analyses
of clinical response, based-on the group of subjects evaluable for—clinical
efficacy. The results from the modified intent-to-treat and intent-to-treat
groups were generally consistent with those from the clinically evaluable group.
12.4.1. Overall Clinical Response
Among clinically evaluable subjects in the levofloxacin treatment group,
80.6% were cured and 14.0% were improved, compared with 75.5% and 17.0% in
the cefuroxime axetil treatment group. Twelve (5.4%) subjects in the
levofloxacin treatment group and 17 (7.4%) subjects in the cefuroxime
axetil treatment group failed treatment. In the modified intent-to-treat
group, levofloxacin treatment resulted in 75.0% cure, 15.3% improvement,
and 6.0% failure; 3.6% of subjects could not be evaluated. Cefuroxime
axetil treatment resulted in 72.5% cure, 17.6% improvement, and 7.4%
failure; 2.5% of subjects could not be evaluated. Similar results were
found in the intent-to-treat group. Furthermore, to allow for a
dichotomous analysis of «c¢linical response, the «clinical response
categories "cured" and "improved" were combined into a single category of
"Clinical Success". Two-sided 95% confidence intervals around the
difference in clinical success rates were calculated to evaluate
therapeutic equivalence between treatments. Among clinically evaluable
subjects, levofloxacin treatment resulted in 94.6% clinical success while
cefuroxime axetil treatment resulted in 92.6% clinical success, with a 95%
confidence interval of [-6.8, 2.7] for the difference (cefuroxime axetil
minus levofloxacin) in success rates. All of the treatment differences in
this confidence interval lie below the upper bound of 10% for establishing
clinical equivalence of treatments with success rates greater than 90%.
Confidence intervals computed for each study center with 10 or more
clinically evaluable subjects in each treatment group and for all other
centers pooled demonstrate the consistency of results across centers. The
cure rates for the two treatment groups for all centers combined were
similar (80.6% for levofloxacin, 75.5% for cefuroxime axetil), with a 95%
confidence interval on the difference in cure rates of [-12.9, 2.8].
Similar cure rates were observed in the two treatment groups across the
study centers and across the analysis groups. The results observed for
the evaluable subject roup that indicate equivalence between treatment
groups were also observed across various sex, age, and race subgroups. In
the modified intent-to-treat group, the clinical success rates for
treatment with levofloxacin and cefuroxime axetil were 90.3% and 90.2%,
respectively. To evaluate consistency across all analysis groups in
clinical success rates, 95% confidence intervals for the difference in
success rates are provided and presented graphically. The individual
confidence intervals for all of the analysis groups are centered below



Table 12.2.1.A
Clinical Response Rate for Each Study Center:
Sponsor’s Clinically Evaluable Subjects (Study M92-024)

Levofloxacin Cehuonime anet
Irwestigator N Cuwred Improved Failed N Cused improved Failed
Caveth 4 3 (1500 1 (50 0 (@g 6 5 (633 0 100 10060
DeAbate 50 43 (380) 1 (20 O (00 @ (58 0 (00 2 (42
Fasis 1 13 (1.3 3 (188 0 (00 16 12 (667 6 (13 o (0a
Fiddes 8 6(50 2 (%50 O (00 S 1200 4 (800) 0 0o
Follet 0o o0 - 0o - 0o - 2 20000 0 (o0 0 (0O
Garay 1 111000 © (0@ O (00 1 0 (@@ 1(10000 o0 {00
Ginsberg 6 6(10000 0 (@O O (0O 7 6(57 0 (00 10143
Gomes 7 700000 0 (0O O (00 S  4(800) 1 (200 o (0.0
Grossman 3 26D 1(B3) 0 (0O 2 201000 0 (00 0 (0.0
Hurt 4 41000 0 (0O 0 (00 4 410000 0 (00 0 (00
Interiano 4 2(S000 2 (5000 O (00 s 2 (400) 3 (60.0) 0 (00
Kaye 0o 0 - 0 - 0 - 2 0 (0O 1 (500 1 (50.0)
Kiaustermeyer 1 101000 0 (0@ O (00 2 0 (0O 2010000 0 (00
Korenblat 2 201000 0 (0O O (0O 1101000 0 (00 0 (0.0
Linieiohn 1 1(000) O (00 O (0O 2 11500 1 (500) 0 (0.0
Marbury o o0 - 0 - 0 - 1 101000 © (00 0 (0.0
Mchdoo 4 4010000 0 (0O O (00 s S(10000 0 (00 0 (0.0
McEivaine 1 14 (T78) 4 (22 0 (00 18 15 (833 2 (11.1) 158
Memon 7 6650 10143 0 (00 6 S (833 1 (167 0 (00
Moyer 7T SM4 0 (00 2 (286 s (M8 1 eLn 1111
Nk 2 13500 0 (00 1 (S00) 1 10000 © (00 0 (00
Nichols o o - 0 - 0 - 1 0 (00 1010000 © (00
Pucpolo 2 2(1000 0 (€O O (0O 2 20000 o (00 0 00
Rice 9 4 (444) 3 (333 2 (22 18 2 (200 5 (500 3 (30.0)
Rosen 6 4 (661 2(31¥I 0 (00 5 3600 2 (400) 0 ©0
Russell 0 2B 6 (200 2 (67 3N 2T 2 (69 2 69
Smith 3 301000 o0 (@ O (0O 1 1010000 0 (00 o (0.0
Sulvan 1 101000 0 (@ 0 (00 2 1500 1 (500 o (00
Summer 10 (0O 1(10000 0 (00O 2 0 (00 1 (500 1 (50.0)
Thomas ~ 5 1(200 2 (400 2 (400 3 2187 0 (00 1333
Updwach 10 6 (6000 1 (1000 3 (300 11 81 21182 1@
Zewos ¢ 4(10000 ©0 (0O O (00 5 4800 1 (200 0 (00
Zan 6 S(33 1(6m 0 (00 6 31500 1 (167 213
Combined* 8 75 (5 16 (163 7 (¥1 103 €5 {831) 27 (2621 11 (107
Total 22 173 (06 3 (MO 12 (84 29 1M (KBS M (20 17 (4

Nunb«s shown in parentheses are perosntages for that category,
* Combined = those study centers that entolled fewer than 10 clinically evaluable subjects in either ueatment group: Custh,
Fiddes, Follewt, Garay, Ginsberg, Gomes, Grossman, Hurt, irterianc, Kaye, Klaustermeyer, Korenblat, Ldejohn, Marby,
McAdoo, Memon, Moyer. Nait, Nichols, Puopolo, Rice, Rosen, Smith, Sullivan, Summer, Thomas. 2Zerves. and Zorn.
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by Study Center: Spomsor’s Clinically Evaluable Subjects {Study 392%024)

Table 12.4.1.B
~ "Clinical Success/Failure Rates and Confidence Intervals

Levoloxacin Cefuroxime exetil

85% Confidence
Investigator N Sucocess® Felure N Success® Falure® interval®
Cearveth 4 4 (1000) [} 0.0) 6 5§ (83.3) 1 (6.7 -
DeAbate S0 S0 (1000) 0 ©.0) 48 46 (95.8) 2 42) (-108, 2.5)
Faris 16 16 (1000) 0 (0.0) 18 18 (100.0) 1] (0.0} (31, 31
Fiddes 8 8 (100.0) 0 0.0) H 5 (100.0) 0 (0.0) -
Follett 0 0 - 0 - 2 2 (100.0) 0 ©0.0) -
Geray 1 1 (100.0) 0 ©0) 1 1 (1000) 0 (0.0) -
Ginsberg 6 6 (100.0) 0 0.0) 7 6 (85.7) 1 (14.3) -
Gomes 7 7 (100.0) 0 0.0) 5 § (100.0) 0 ©.0) -
Grossman 3 3 (1000) 0 ©.0) 2 2 (100.0) 0 (0.0) -
Hunt 4 4 (1000) 0 0.0) 4 4 (100.0) 0 0.0) -
interiano 4 4 (100.0) 0 (0.0) 5 5 (100.0) 0 (0.0) -
Keye 0 (1] - o - 2 1 (50.0) 1 (50.0) -
Klaustermeyer 1 1 (100.0) 0 0} 2 2 (1000} 0 0.0) -
Korenblat 2 2 (100.0) 0 (0.0) 1 1 (100.0) 0 (0.0) -
Littiejohn 1 1 (100.0) 1] 0.0 2 2 (100.0) 0 (0.0) -
Marbury 0 0 - (1] - 1 1 (100.0) 0 (0.0) -
McAdoo 4 4 (1000) 0 (0.0) 5 5 (100.0) 0 ©.0) -
McE ivaine 18 18 (100.0) 0 (0.0) 18 17 (S4.4) 1 (58) (189, 7.8)
Memon 7 7 (1000) 0 (0.0} 6 6 (100.0) ] (0.0) -
Moyer 7 5 71.4) 2 (28.6) 9 8 (88.9) 1 (11.9) -
Nair 2 1 (50.0) 1 (50.0) 1 1 (100.0) 0 (00) -
Nichols 0 0 - 0 - 1 1 (1000) 0 (0.0) -
Puopolo 2 2 (1000) 0 0.0} 2 2 (1000) 0 (0.0) -
Rice 9 7 (71.8) 2 (22 10 7 (70.0) 3 (30.0) -
Rosen 6 6 (1000) 0 0.0) s § (100.0) 0 (0.0) -
Russell 30 28 (93.3) 2 6.7) 3 23 (93.5) 2 (6.5) (-139, 143
Smith 3 3 (100.0) 0 0.0 1 1 (100.0) 0 0.0) -
Sulliven 1 1 (1000 1} (©D0) 2 2 (100.0) 0 ©0.0) -
Summer 1 1 (100.0) 0 (0.0) 2 1 (50.0) 1 (50.0) -
Thomas 5 3 (60.0) 2 (40.0) 3 2 (66.7) 1 (33.3) -
Upchurch 10 7 (70.0) 3 (30.0) 11 10 (80.9) 1 81) (<179, 583.0)
Zervos 4 4 (1000} ] 0.0) H] 5 (100.0) 0 (00) -
Zom 6 6 (100.0) 0 (0.0) 6 4 (66.7) 2 (333 -
Combined” 98 a1 (92.9) 7 ((AD] 103 82 (88.3) 11 10.7 (118, 4.8)
Totsl 222 20 (948) 12 5.9 29 212 (92.8) 7 a4 €8, 27

m
* Two-sided 85% corffidence interval around the diflerence (ceturoxime axeti minus levofloxadn) in dinical success rete(cured

and improved) were calculated for study centers erralling 10 or more clinically evaluable subjects in each treatmendroup.
* Numbers shown in parertheses are percentages for that category.
* Combined=centers that ervalied fewer then 10 dinicaly evakmbie subjects in either treatm ent group: Carveth, Fiddef,ollett,

Garay, Ginsberg, Gomes, Grossman, Hunt, Interiano, Kaye, Klasusterm eyer, Korenblet, Uttiejohn, Merbury, M cAdoo, Memgn

Moyer, Nair, Nichois, Puopolo, Rice, Rosen, Smith, Sullivan, Summer, Thomas, Zervos, and Zom.
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12.4.2..Clinical Response by Pathogen

Clinical response rates for clinically evaluable subjects infected with
key pathogens alone or in combination with other pathogens ar€ shown in
Table 12. H. influenzae, H. parainfluenzae, and M. (Branhamella)
catarrhalis were the most prevalent pathogens in the 1levofloxacin
treatment group. S. aureus, H. parainfluenzae, and M. (Branhamella)
catarrhalis were the most prevalent pathogens in the cefuroxime axetil
treatment group. Clinical success rates (cured + improved) for the key
pathogens ranged from 87.5% (S. pneumoniae) to 96.3% (H. parainfluenzae)
for levofloxacin-treated subjects and from 87.5% (M. catarrhalis) to 100%
(H. influenzae and S. pneumoniae) for cefuroxime-treated subjects.

. Table 12.4.2
Clinical Response Rates For Subjects with Pathogens of Primary Interest:
Sponsor‘’s Clinically and Microbiologically Evaluable Subjects (Study M$2-024)

Levotoxacin Cefuroxime matil
Pathogen N® Cured Im proved Failed N* Cured improved Failed
Haemophius influenzae 44 37 (B4.1) 5(11.4) 2 (45) 31 23 (74.2) 8(25.8) 0 (00)
Haemophikus paraitentze 27 24 (88.8) 2 4 1 (37) 2 24 (75.0) §(15.6) 3 (94)
Moraxela Branhamell) catamhalis 25 20 (80.0) 4 (16.0) 1 (490) 2 M9 5(15.6) 4(12.5)
Streptococcys prevmonize 16 12 (75.0) 2(12.5) 2 (12.5) 10 10(100.0) 0 (00) 0 (0.0)
Staphylbcoccus aurevs 10 9 (90.0) 0 (00) 1 (10.0) 35 31 (88.6) 2 (57) 2 (57

Numbers shown in parentheses are percentages kr thet category.

12.4.3. Clinical Symptoms/radiographic signs:

In general, for both the levofloxacin and cefuroxime axetil treatment
groups, there was clearing of individual symptoms from admission to
posttherapy in approximately 70% or more subjects. The proportions of
clinically evaluable subjects with resolution or improvement of signs of
bronchitis based on the chest examination revealed that a trend toward
resolution or improvement was evident in both the levofloxacin and
cefuroxime axetil treatment groups.

— Table 12.4.3
Proportion of Subjects with Resolution of Clinically Symptoms of
Bronchitis Based on Posttherapy Evaluation:
Sponsor’s Clinically Evaluable Subjects (Study M92-024)

Levofoxadn Cefuraxime axet|

Sympom Resolved® (%) Resolmd® ()

Chike - nne s 25 5.0
Chest Pain 05104 13 00/ €92
Shomess of Brath 120185 o.n 134185 72.9
Congh Inorease 12220 €8y 105226 863
Sputym Inoremse 2081219 e 204223 o5
Purdent Spetem 104218 e 1052225 e

* Symptom presant st admission and absent atposthe mpy ¢ vai exvion.
* Denaminaor sep meants nember of sudiects with that sympiom Bt sdmicsion.
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12.5. Mierobiologic Results:

Microbiologic response was a secondary efficacy variable in this study

12.5.1. In Vitro Susceptibility: _
One hundred forty-five subjects in the levofloxacin treatment group and
156 subjects in the cefuroxime axetil treatment group had pathogens
isolated at admission. The 145 subjects in the levofloxacin group had 202
pathogens with known susceptibility isclated at admission and the 156
subjects in the cefuroxime axetil group had 227 pathogens isolated at
admission with known susceptibility. There were 198 (98.0%) pathogens
isolated at admission from levofloxacin-treated subjects that were
susceptible or moderately susceptible to levofloxacin and 206 (90.7%)
pathogens isolated from cefuroxime axetil-treated subjects that were
susceptible or moderately susceptible to cefuroxime axetil. The resistant
pathogens represented 2.0% and 9.3% of all isolates with known
susceptibility from levofloxacin- and cefuroxime axetil-treated subjects.
Percentages were based on numbers of pathogens with known
susceptibilities.

Table 12.5.1.A
In vitro Susceptibility of All Pathogens isolated at Admisgsion:
Modified Intent-to-Treat Subjects with an Admission Pathogen
(Study M92-024)

No. (%)* of Pathogens

Susceptibilty of Pathogen Levofloxacin Cefuroxime axeti
Susceptible 192 (95.0) 191 (84.1)
Moderately Susceptible 6 (3.0 15 (6.6)
Resistant 4 (2.0) A (9.3)
Uninown 4 4

Total No. Pathogens 206 23

* Percentages were based on numbers of pathogens with known susceptibiliies.
Pathogens were isolated from 145 subjects in the levofioxacin group and 156
subjects in the cefuroxime axetil group.

Pathogens were isolated from 145 subjects in the levofloxacin group and
156 subjects in the cefuroxime axetil group. In regards to cross
susceptibilities, three hundred fifty-three (82.7%) of 427 isolates with
known susceptibilities to both levofloxacin and cefuroxime axetil were
susceptible to both drugs; 422 (98.8%) isolates with known cross-
susceptibilities were susceptible or moderately susceptible to
levofloxacin and 394 (92.3%) isolates were susceptible or moderately
susceptible to cefuroxime axetil. Resistance to both drugs was seen for 4
(0.9%) of the isolates. Four pathogens were levofloxacin-resistant and
cefuroxime axetil-susceptible or moderately susceptible, while 298
pathogens were levofloxacin-susceptible or moderately susceptible and
cefuroxime axetil-resistant. Cross-susceptibility to both drugs was
unknown -for seven isolates.
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Table 12.5.1.B 7

Cross-Susceptibility of Admission Isolated to Levofloxacin and Cefuroxime:

Modified Intent-to-Treat Subjects with an Admission Pathogen
(Study M92-024)

Ceturoxime axetl
8 M__ R U
L) 353 27 27 3 410
Levofloxacin M 8 2 2 g 12
R 2 y 4 0 8
U 0 0 0 I 7
363 3 33 10 437

S = Susceptible, M = Moderate, R = Resistant, U= Unknown

12.5.2. Microbiologic Eradication Rates:

12.5.2.1. Microbiologic Eradication Rates by Subject:

Among microbiologically evaluable subjects in the levofloxacin treatment
group the eradication rate was 96.3% (including 87.3% presumed eradication
and 9.0% documented eradication) compared with 93.2% (including 89.1%
presumed eradication and 4.1% documented eradication) in the cefuroxime
axetil group. Five (3.7%) subjects in the levofloxacin treatment group and
10 (6.8%) subjects in the cefuroxime axetil group had microbiologic
persistence. Eradication rates were consistent regardless of sex, age, or
race. In the modified intent-to-treat group, 1levofloxacin treatment
resulted in 92.4% eradication and 32.4% persistence; cefuroxime axetil
treatment resulted in 89.7% eradication and 7.1% persistence.
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Table 12.5.2.1 ——
Microbiologic Eradication Rates and Confidence Intervals by Study Center:
Sponsor’s Microbiologically Evaluable Patients (Study M92-024)

Levdlacadn Cehurouime sl - -

95/ Confiderce

Irwestigator N Eradioated Pasisted N Eradicated” Persisted Irecval

Carveth Z 2 (008 0 @0 Z 1 G600 1 00 -

Dedbate 43 43 (1000 0 0 43 42 917 1 23) (40, 33

Faris " 11 (100.0 ¢ o) 10 10 (100.0 ¢ OO 80, S0

Fiddes 5 5 (100.00 0 (0.0 S S (1000 0 ([©0 -

Ginsberg S 5 (100.0 0 00 6 6 (100.0 c @0 -

Gomes 1 1 {100.0 0 (00 1 1 (100.0 0 (©0 -

Grossman 1 1 (100.0 0 (0.0 o 0 - 0 - -

Hunt 2 2 (100.a 0 (0.0 2 2 (1000 0 (0 -

Interiano 2 1 (500 1 500 3 3 (100.0 0 0 -

Klaustermeyer 1 1 (100.00 o 00 1 1 (100.0 0 {00 -

Korerblat 0 0 - 0 - 1 1 (100.0 0 ©O -

Maubuay 0 0 - o - 1 1 (100.0 0 OO -

MoAdoo 2 2 (100.0 0 0O 2 2 (1000 0 @0 -

McElvaine 12 12 (00.0 0 (00 -] 8 (889 1 011 -

Memon 2 2 (100.0 0 (00 4 4 (100.0 0 0 -

Moyer 2 0 (0.0 2 (100.0 3 3 (100.0 0 00 -

Nair 2 1 (S0.0 1 (500 1 1 (100.0 0 00 -

Nidhols 0 0 - 0 - 1 1 (100.0 ¢ @O0 -

Rice S S (100.0 0 (00 7 6 (857 1 143 -

Rosen 6 6 (100.00 0 (0.0 q 4 [100.0 0 (00 -

Russel 15 15 (100.00 0 (00 2 2z (1000 ¢ @O0 33 33

Smith 1 1 (000 0 (0 o 0 - 0 - -

Suivan 0 0 - 0 - 2 2 (100.0 0 (00 -

Summer 0 1] - 0 - 1 1 (100.00 0 00 -

Thomas 1 0 (©0 1 (100.0 3 2 (66.7 1 (333 -

Updwach S S (100.0 0 (00 5 4 (80.0 1 (200 -

Zewvos 2 2 (100.0 0 (0.0 3 1 (B33 2 (667 -

Zom 6 6 (100.0 0 (0.0 5 3 (60.0 2 400 -

Combined’ 65 60 (323 S an T2 63 @18 S (129 (-1586, 6.0

Toral 1M 123 (%63 S QA7 147 137 (932 10 ©8§ (86, 25)

* E radioation of all pathogens isdated for 3 subject st admission

* Twosided 95/ confidence interval around the difference {csfuraime anetd mirus levdfionadn) in microbiolog c eradiesn
rates v are calouiated for study cervers ervolling 10 or more microbiologicelly evalusble subjects in each testmenvgup.

* Numba's shown in paertheses are perosntages for that category.

4 Cambinedscerters that ervolled few & than 10 micrcbiologically evaluatle subjects in either veament group: Carvethilides,
Ginsberg, Gomes, Grossman, Hunt, Intedano, Klaustermeyer, Korentlat. Marbury, Mofidoo, McE vaine, Memon, Moyer, Nak,
Nichds, Rice, Rosen, Smith, Sullivan, Summar, Thomas, Updwirch, Zervas, and Zom.

12.5.2.2. Microbiologic Eradication Rates by Pathogen:
The overall microbiologic eradication rates by pathogen in the
levofloxacin and cefuroxime axetil treatment groups were 97.4% and 94.6%,
with a 95% confidence interval of [-6.8, 1.2) for the difference between
treatments (cefuroxime axetil minus levofloxacin), assuming independence
of multiple pathogens and multiple strains within a subject. The
eradication rates in the levofloxacin and cefuroxime axetil treatment
groups by subject were 96.3% and 93.2%, with a 95% confidence interval of
[-8.6, 2.5] for the difference between treatments. Using a confidence
interval upper bound of 10% for eradication rates greater than 90%, this
interval supports therapeutic equivalence between the two treatments. The
most prevalent pathogens for both levofloxacin and cefuroxime- axetil
treatment groups were gram-negative aerobes (77.4% and 72.1% of pathogens
for the two treatment groups); the remaining pathogens were gram-positive
aerocbes (22.6% and 27.9% of pathogens in the two treatment groups). The
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microbiologic eradication rates for gram-negative and gram-positive
aervbes in the levofloxacin treatment group were 98.0% and $5.3%. The
eradication rates for the same types of organisms in the cefuroxime axetil
treatment group were 93.8% and 96.8%. There was 95.5% eradication of the
most common pathogen (H. influenzae) and 100.0% eradication of the second
and third most common pathogens (H. parainfluenzae and M. (Bramhamella)
catarrhallis) in the levofloxacin treatment group versus 90.6% to 93.8%
eradication in the cefuroxime axetil treatment group. There was a 100%
eradication of S. aureus and 87.5% eradication of S. pneumoniae in the
levofloxacin treatment group versus 97.1% and 100.0% eradication,
respectively, in the cefuroxime axetil group.

Table 12.5.2.2
Microbioclogic Eradication Rates Summarized
by Pathogen Category and Pathogen:
Sponsor’s Microbiologically Evaluable Patients (Study M92-024)

Levdflaadn Cehxoime metil
95, Cafidence

Pahogen CategorylPathogen N Eradicated N Eradicated Irnetval®
Pahogen Category
Geam positive aerobic pathogens 43 41 (953 62 60 (96.8 -74,103)
Gram regative aerobic pathogens 147 144 (380 160 150 (33.8 (83, 09
Total by pathogen 190 185 (97.4) 222 210 (4.8 68, 1.2
Total by subject 134 129 (963 147 137 (332 186, 29
Pathogen®
HMHaerncphiikes infenzar 44 42 (359 3 23 (339 (141,103
Haemcplrkes parainfisnras . 27 27 1100.0 32 30 (38 (<165 40
Morawslls (Brartamelal catamhadlis 25 25 (100.0 3R 23 (906 (215 27
Sreot 7= ¢ 16 14 (879 10 10 (/00.00 (-87.337
Rplriazeoxes sres 10 10 (100.G 35 M (911 (<134, 10
Flamatonanar asupiars 10 9 (90.0 9 8 (889 - -
Eschwaidtvia oolf 8 8 (100.0 [ 6 (100.0s - -
S qotcoocesGroup C S 5 (100.0 S 4 (800 - -
Sraptaocxs miken 4 4 1100.00 ] S (100.00 - -
Kielrsiodla prevencrise 3 3 11000 b 10 (303 - -
Haoarnqolvkes parahemoltios 2 2 (100. s 4 (800 - -
Surrata maroerorns 1 1 (100.0 S S (100.0 - -
Mocesaria mershabids 0 0 - 5 S (100.00 - -

* Nunbaers shown in pa ertheses ae perosrtages o that category.

* Two-sided 35 confidence interval around the difference (osfuronime anedl minus levdiawdn in miaobidogic
oudowantuuvcoedaluodfa pathogens isolated from 10 or more mia dbidogicdly svaluable subjects in sach
treatment gr

*“Na5 for dh« veament Fop.

12.6. Superinfection:
Three subjects in the levofloxacin treatment group and four subjects in
the cefuroxime axetil treatment group developed superinfections and had
the superinfecting organisms isolated during the posttherapy period. For
these subjects, all of the isolates with known susceptibility information
were susceptible to both levofloxacin and cefuroxime axetil.
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Table 12.6
List of Subjects with Superinfections: .
Sponsor’s Modified Intent-to-Treat Cohort (Study M92-024)—

Susoeptbiiy
Subject
Number Period Pathogen Type of Specimen Levdiaiadn  Cefurowime aved -
Levoflonadin )
Pasthetapy - Mlairsaria mevinpids Enpecior ste Sputum Sus captible Sus ceptible

Posttherapy  Srepoaoaxs widans Expecior ste Sputum Sus onptible Sus ceptible
Pastthetapy  Saorocaccas prasemoriae Enpecor ste Sputum Unknown Unknown

Cefusonime setl
Posttherapy  Mawnqoiviis praiRanzar  Expeciorste Spunum Susceptble Sus ceptible
Posthwrapy  SreproaacxsGeowp C Enpecior ste Sputum Sus ceptible Sus oeptible
Pasttherapy  SNrepvoaraaxsGooup G Enpector e Spuaum Sus optible Sus ceptible
Pastthetapy  Alnbaindas prasumcrvise Enpeciorate Sputum Sus captible Moderate
Postthwiapy  Farakmanar avuainass Ewnpector ste Sputun Unlnown Unknown

12.7. Summary of Key Efficacy Results

The clinical responses rates for the clinically evaluable and modified intent-to-
treat groups and the microbiologic response rates for the microbioclogically
evaluable and modified intent-to-treat groups are summarized for the levofloxacin
and cefuroxime axetil treatment groups in the table below. Within response
category (clinical or microbiologic), the results are comparable between the
analysis groups. Moreover, there is concordance between the clinical and
microbioclogic responses based on a cross-tabulation of clinical response versus
microbiologic response, further confirming the consistency and reliability of the
clinical and microbiologic responses. The clinical and microbiologic results
clearly demonstrate that levofloxacin is equivalent to cefuroxime axetil.
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Table 12.7 ]
Summary of Key Efficacy Results: ——
Sponsor’s Clinically and Microbiologically Evaluable Subjects
(Study M92-024)

Clinioal and Microbiologic Response
Levafloacin Cefurovime Aveti
Cliniosl Suocess or Miao- Clinical Success or Micro- 95/ g
Resp onse!Group biologic Eradication Ratd' biologic E radication Ratd {nterval
Clinical Response
Modtied Iners-to-Treat 2241248 (90.3 2200244 190.2 {-56. 5.3
Cliricdly Evaluable 210222 (4.6 212229 (926 (68, 27
Microbiologic Response
Modfied irterzto-Treal 134145 (29 140156 (89.7) (44, 41)
Microbid ogically Evaluabie 129134 (9%6.3 13747 (33.2 (46, 2.5)
Mioroblologic Resporse Vasus Clinical Responsd
Clinical Response
Levdfionadin Cehurosime Awed
Mictobiologic Response N Cured” Imptoved  Faled N Cured improved Faled
Eradicated 129 103(84.5 17 133 3 (2.3) 137 109(73.6 26(19.0 2 (0.5
P sisted 5 0 (0.0 1 (20.0 10 2(20.0 0 (0.0) 8{80.0

* Denominator for dinical sucosss rate = ased + improved + faied + unatie to evaluste. Derominaor for microbid ogioal
ecadication rate = eradosion + persistence + unknow n
* Two-sided 954 oonfidence inerval araund the difference (osfur aime awetl minus levoflokadn) in dirical sucoess o

* Based an microtidogically evalusble goqa

* Cued improved, or heiled & e dinical response ouoomes.

NOTE: Microbidogic eradication rates presented in this table me by subject, Le.. reflea eradication of all pathogenisd ated for
a subject at admission.
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13.2. ngographics of FDA Clinically and Microbiologica;;y
Evaluable Patient Groups:

13.2.1. Overall Demographics

The FDA medical officer’s clinically evaluable patient cohort, selected prior to
the modification of the evaluability criteria for the dosage duration and the
follow-up clinical evaluation, contained 458 patients. Of these 458 patients,
245 (53%) were female and 213 (47%) were male. This is similar to the
distribution found in the intent-to-treat cohort, as summarized in Table 12.1.2.
In the cohort of 105 patients who were both clinically and microbiologically
evaluable, there were 150 (53%) males and 133 (47%) females. The distribution
among racial groups was similar for both cohorts, and this was similar to the
distribution in the intent-to-treat cohort. Likewise, the age distribution in
the clinically and clinically/microbiologically evaluable cohorts was similar to
that in the intent-to-treat cohort.

P S

Table 13.2.1
_ Demographic and Baseline Characteristics:
FDA Clinically And Microbiologically Evaluable Cohorts (Study M92-024)

FDA Clinically Evaluable FDA Clinically and
Patients N (%) Microbioclogically Evaluable

. Patients N (%)

TOTAL 458 283/458 (62%)
Sex

M 245/458 (53%) 150/283 (53%)

F 213/458 (47%) 133/283 (47%)
Race

Caucasian 335/458 (73%) 195/283 (69%)

Black 82/458 (18%) 62/283 (22%)

Hispanic 38/458 (8.3%) 24/283 (8.5%)

Asian 1/458 (0.2%) 1/283 (0.3%)

Other 2/458 (0.4%) 1/283 (0.3%)

Age (yrs)

<45 178/458 (39%) 119/283 (42%)

46-64 131/458 (29%) 83/283 (29%)

265 149/458 (32%) 81/283 (29%)
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13. Efficacy as per Medical Officer:

13.1. Patient Population: _

Of the sponsor’s intent-to-treat cohort, the medical officer considered 53%
(458/492) clinically evaluable according to the medical officer’s clinical
evaluability criteria delineated in Section 11.2.1 of this review. Of the 458
clinically evaluable patients, the medical officer determined that 62% 1283/458)
of these were microbiologically evaluable according to the medical officer’s
microbioclogic evaluability criteria delineated in Section 11.2.2 of this review.
The breakdown of the intent-to-treat cchort by evaluable subgroups and treatment
groups is summarized in Table 13.1, below. The reasons for both clinical and
microbioclogic nonevaluability are summarized in a series of tables under section
13.1.2.

Table 13.1
FDA Clinically and Microbiologically Evaluable Patients:
Breakdown as Subgroups of Sponsor’s Intent-to-treat Cohort

FDA Clinically Evaluable FDA Clinically Nonevaluable
YDA Microbiologically FDA Microbiologically FDA Microbiologically FDA Microbiologically
BEvaluable N (%) Nonevaluable N(%) Evaluable N(%) Nonevaluable N(%)
283/458 (62%) 175/458 (38%) 0 34/492 (7%)

Levofloxacin 136/283 (48%) Levofloxacin 91/175 (52%) Levofloxacin 21/34 (62%)
Cefuroxime 147/283 (52%) Cefuroxime 84/175 (48%) Cefuroxime 13/34 (38%)

FDA Clinically Evaluable DA Clinically Nonevaluable

458/492 (93%) 34/492 (7%)
Levofloxacin 227/458 (50%) Levofloxacin 21/34 (62%)
Cefuroxime 231/458 (50%) Cefuroxime 13/34 (38%)

Intent-to-treat Cohort
492
Levofloxacin 248/492 (50%)
Cefuroxime 244/492 (50%)

As discussed in the review of protocol K90-070, a preliminary analysis of the
clinical cure rates for 7-10 days of levofloxacin therapy were substantially
greater than for 5-7 days of levofloxacin, thus the dosage range for the
evaluable patient group was restricted 7-10 days of therapy with levofloxacin in
the final statistical analysis of protocol K90-070. In order to maintain
comparability of the evaluable patient groups for protocol K90-070 and M92-024,
the dosage duration was also restricted in the evaluable patient group for
protocol M92-024: 7-10 days duration for levofloxacin therapy and 10-11 days for
cefuroxime axetil therapy. Of the 227 FDA clinically evaluable patients, 93%
{212/227) received levofloxacin for 7 days were, therefore, considered clinically
evaluable in the statistical analysis of protoccl M92-024.

In addition to the. restriction on dosing duration added after the medical
officer’s evaluability criteria had been applied, the window for follow-up
evaluation was changed to 4-8 days posttherapy. Therefore, after the application
of these two further restrictions, the clinically evaluable patient pool used for
the final statistical analysis was restricted to 399 patients: 196 levofloxacin-
treated patients and 203 cefuroxime-treated patients.
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13.2.2 .~ ‘Demographics of FDA Clinically and Microbiologically

Evaluable Cohorts: Analysis by Treatment Groups

The demographics of the 458 patients in the FDA clinically evaluable patient

cohort are analyzed by treatment group in Table 13.2.2, below.

The distribution

of all demographic variables is comparable to the distribution fourfd in the
intent-to-treat cohort, as summarized in Table 12.1.2.

Table 13.2.2
Demographic and Baseline Characteristics:

FDA Clinically And Microbiologically Evaluable Cohorts:

Analysis by Treatment Group (Study M92-024)

YDA Clinically Bvaluable Patients

FDA Clinically and Microbiologically Evaluable Patients

N (%) »w (%)
ALL LEVO Cefuroxime ALL LEVO Cefuroxime
TOTAL 458 227 231 283 136 147
458/492 (93¥%) 227/458 (50%) 231/458 (50%) 283/458 (62%) 136/283 (48%) 147/283 (52%)
Sex
M 245/458 (53%) 114/227 (50%) 131/231 (57%) 150/283 {53%) 67/136 (49%) 83/147 (56%)
F 213/458 (47%) 113/227 (50%) 100/231 (€3%) 133/283 (47%) €69/136 (51%) 64/147 (44%)
Race
Caucasian 335/458 (73%) 166/227 (73%) 169/231 (73%) 195/283 {69%) 95/136 (70%) 100/147 (68%)
Black 82/458 (18%) 38/227 (17%) 44/231 (19%) 62/283 (22%) 27/136 (20%) 35/147 (24%)
Hispanic 38/458 (8%) 22/227 (9.6%) 16/231 (7%) 24/283 (8.5%) 13/136 (9.6%) 11/147 (7.5%)
Asian 1/458 (0.2%) 1/227 (0.4%) 0 1/283 (0.3%) 1/136 (0.4%) 0
Other 2/458 (0.4%) 0 2/231 (1%) 1/283 (0.3%) 0 1/147 (0.5%)
Age (yrs)
<45 178/458 (39%) 80/227 (40%) 88/231 (38%) 119/283 (42%) 57/136 (42%) 62/147 (42¥%)
46-64 131/458 (29%) 70/227 (31%) 61/231 (26¥%) 83/283 (29%) 42/136 (31%) 41/147 (28%)
265 149/458 (32%) €7/227 (30%) 82/231 (35%) 81/283 (29%) 37/136  (27%) 44/147 (30%)
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13.3. Reasons for Nonevaluability

13.3.1. Reasons for Clinical Nonevaluability :

Of the sponsor‘s intent-to-treat cohort, the medical officer considered 7%
(34/492) clinically unevaluable according to the clinical evaluability criteria
delineated under Section 11.2.1 of this review. The addition of the more
restrictive evaluability criteria for dosing duration and dates of Follow-up
clinical assessment, which were added in order to make the analysis of Protocol
MS2-024 analogous to the analysis of Protocol K90-070, reduced the clinically
evaluable patient group to 399 patients. Table 13.3.1 summarizes the reasons for
nonevaluability in the entire cohort of clinically nonevaluable patients. The two
evaluability criteria which underwent late modification, appropriate clinical
evaluation date and insufficient course of therapy, are subdivided to show the effect
of the late modification of the evaluability criteria on the FDA clinically evaluable
patient cohort.

Table 13.3.1
Reasons for Clinical Nonevaluability:
ALL FDA Nonevaluable Patients (Study M92-024)

Reason for Nonevaluability Total LEVO Cefuroxime
N N N

Inappropriate Clinical Evaluation Date
Original evaluability criteria 9 6 3
Final Evaluability Criteria

Follow-up evaluation <4 days posttherapy g; :2 f;
Follow-up evaluation >8 days posttherapy 53 a0 23
Totsl in final FDA nonevalauble cohort

Drug Therapy
Insufficient duration of therapy

Original evaluability criteria 6 4 2
Final Evaluability Criteria
Levofloxacin <7 days or cefuroxime <10 days 17 6 11
Levofloxacin >10 days or cefuroxime >11 days 10 4 [
Total in final ¥DA nonevaluable cochort 33 14 19
Unevaluable for Safety 1s 9 6
Effective Concomitant _Therapy 3 1 2
Protocol Violation 1 1 [
TOTAL Reasons 105 55 S0

TOTAL Patients 93 . 52 41
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13.3.2. Reasons for Microbiologic Nonevaluability

Of the 458 clinically evaluable patients in the original FDA evaluable patient
pool, the medical officer determined that 62% (283/458) of these were
microbiologically evaluable according to the microbioclogic evaluability criteria
listed under section 11.2.2. Of the clinically evaluable patients, 38% {175/458)
were microbiclogically unevaluable according to the microbiologic evaluability
criteria 1listed under section 11.2.2. The vreasons for microbioclogic
nonevaluability for the original FDA medical officer‘'s analysis of evaluability
are as summarized in Table 13.3.2, below. With the addition of the further
restriction on dosage duration and days for posttherapy follow-up evaluation, the
pool of clinically and wmicrobiclogically nonevaluable patients was expanded to
include patients made nonevaluable by these additional criteria. The
statistician was unable to provide the medical officer with specific numbers for
patients made microbiologically unevaluable by the application of these more
stringent evaluability. However, the final microbiologically evaluable patient
cohort consisted of 245 patients: 116 levofloxacin-treated patients and 129
cefuroxime-treated patients.

Table 13.3.2
Reasons for Microbiologic Nonevaluability:
Original FDA Microbiologically Evaluability Criteria (Study M92-024)

Clinically Evaluable/ Clinically and

Microbiclogically Unevaluable

Microbiologically Unevaluable

ALL

LEVO

Cefuroxime

ALL

LEVO

Cefuroxime

No Admission Pathogen

173

91

82

e

12

[

Unevaluable for Safety/Lost-to-Follow-Up

4

Insufficient duration of therapy

Protocel Violation
Inappropriate Bacteriologic Culture
Other

Residual Sputum at Posttherapy Visit not Cultured

Total: Microbiologically Nonsvaluable Patients
PDA Evaluable Patients: All Microorganisms

175

91

84

34

12

Total: Microbiologically Monevaluable Patiants
FDA Bvaluable Patients: All Microorganisms

175

34

209
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13.2. Clinical Efficacy as per Medical Officer:

Using the medical officer’s clinical evaluability criteria delineated Th Section
11.2.1 of this review and the later modifications to the dosage duration and
follow-up clinical evaluation evaluability criteria, a total of 399 clinically
evaluable patients were selected from the intent-to-treat colort: 196
levofloxacin-treated patients and 203 cefuroxime-treated patients. The overall
cure rate at the posttherapy evaluation was 68% (134/196) for the levofloxacin-
treated cohort and 67% (137/203) for the cefuroxime-treated cohort. The 95%
confidence interval around the difference in overall cure rates for the two
treatment arms Was jo3,396(-10.5,8.8) 6.6 - Thus, the overall clinical cure rates
for the two treatment arms meet statistical criteria for equivalence. Cure rates
by investigator are summarized in Table 13.2.A, below. The investigators Deabate
and Faris reported higher clinical cure rates than the majority of investigators,
but these higher cure rates were balanced in both treatment arms. Investigator
McElvaine reported the highest cure rate in the levofloxacin treatment arm, and
this was significantly higher than the cure rate in the cefuroxime treatment arm.

Table 13.2.A
Posttherapy Clinical Cure Rates By Investigator:
FDA Clinically Evaluable Subjects (Study M92-024)

Levofloxacin Cefuroxime Axetil

Investigator N Cure Improve Fail N Cure Improve Fail

Deabate 40 |33 (83) |7 (18) {0 (0) 46 | 40 (87) | €6 (13) | o (o)
Faris 15 |12 (80O) 3 (20) 0 (0) 18 {15 (83) 3 (17) 0 (o)
McElvaine 16 | 14 (88) 2 (13) o] (0) 14 |10 (71) | 4 (29) 0 (0)
Russell 28120 (69) |7 (24) | 2 (7) 29 {20 (69) | 8 (28) 1 (3)
Other 96 | 55 (57) |34 (35) |7 (7) 96 | 52 (54) |30 ({31) 14 (15)
Total 196 | 134 (68) 53 (27) 9 (5) 203 | 137 (67) 51 (25) 15 (7)

T — e
Numbers shown in parentheses are percentages for that category.

*Results are presented for investigators with 10 or more evaluable patients in each treatment

group.

All other investigators are combined under “other”.

The difference in overall cure rates for all centers combined was not statistically significant
in FDA’'s microbiologically evaluable patient group and the drugs are considered therapeutically
equivalent; 95% confidence interval for cefuroxime axetil minus levofloxacin ,g,346(-10.5,8.8) e o -

! Dr. Nancy Silliman.

Statistical Review of NDA 20-634 and 20-63S.
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Of the clinically cured and clinically improved patients are grouped into one
category 8f "“clinical success”, the levofloxacin-treated patients had an overall
success rate of 95% (187/196) and the cefuroxime-treated patients had-am overall
success rate of 93% (188/203). Overall success rates by investigator are
summarized in Table 13.2.B, below. The 95% confidence intervals for (1)
individual investigators and (2) the overall clinically evaluable cohort
all overlapped zero, indicating that the two treatments meet regulatory
criteria for statistical equivalence. The analysis by
investigator/investigative site failed to reveal any bias added to the
overall result by an anomalous result from any one center.

Table 13.2.B
Posttherapy Clinical Success Rates By Investigator:
FDA Clinically Evaluable Subjects (Study M92-024)

Levofloxacin Cefuroxime Axetil

Investigator N Success® N Success 95% Confidence
Intervalc

Deabate 40 40 (100) 46 46 (100) N/A
Faris 15 15 (100) 18 18 (100) N/A
McElvaine 16 16 (100) 14 14 (100) N/A
Russell 29 27 (93) 29 28 (97) (-11.4, 18.3)
Other 96 89 (93) 93 82 (88) (-14.0, 4.9)
Total 196 187 (95) 203 188 (93) (-7.9, 2.3)

‘Results are presented for investigators with 10 or more evaluable patients in each treatment group.
All other investigators are combined under “other~.

*Clinical success is defined as either clinical cure or clinical improvement. Numbers shown in
parentheses are percentages for that category.

°Two-sided confidence interval for the difference (cefuroxime axetil minus levofloxacin) in clinical
success rate.
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13.3. Microbiologic Efficacy as per Medical Officer

Using th® medical officer’'s clinical and microbiologic evaluability criteria
delineated in Sections 11.2.1 and 11.2.2 of this review, as well as the further
modifications to the dosage duration and follow-up visit criteria, a total of
245 patients were both clinically and microbioclogically evaluable, 116
levofloxacin-treated patients and 129 cefuroxime-treated patients. There are no
specific recommendations in the “Points-to-consider” document for the number of
isolates required for specific pathogens such as Streptococcus pneumoniae,
Haemophilus influenzae, and Moraxella catarrhalis.

The cure rates by pathogen for the respiratory pathogens request by the sponsor
in the proposed draft labeling are listed in Table 13.2.A, below. The clinical
cure rates in the levofloxacin-treated patients are acceptable for Haemophilus
influenzae, Haemophilus parainfluenzae,

and Streptococcus pneumoniae, but are

suboptimal for Moraxella catarrhalis and Staphylococcus aureus.

Table 13.3.A
Poststudy Clinical Cure Rates for Subjects with Pathogens of
Primary Interest: FDA Clinically Rvaluable Subjects (Study MS2-024)

Levofloxacin Cefuroxime Axetil
Pathogen N+ Cure Improve Fail N+ Cure Improve Fail
Haemophilus influenzae 40 | 29 (73) 9 (23) 2 (5) 31 | 16 (52) 14 (45) 1 (3)
Haemophilus parainfluenzae 28 | 23 (82) 5 (18) 0 (0) 31 j 24 (77) 4 (13) 3 (10)
Moraxella (Branhamella) catarrhalis 20 113 (65) | 6 (30) §1 (s) 26 | 18 (69) | 4 (15) | 4 (15)
Staphylococcus aureus 813 (38) | 4 (50) [1 (13) 32 |23 (72) | 6 (19) | 3 (9)
Streptococcus pneumoniae 108 (@) |1 @0 |1 @ | w0 |1 @0 o (0

Numbers shown in parentheses are percentages for that category.
* N=number of subjects who had that pathogen alone or in combination with other pathogens.

The clinical success rates, defined as the combined group of patients who were
clinically “cured” or “improved” at the posttherapy evaluation, are listed by
pathogen in Table 13.2.B, below. In the levofloxacin-treated patients, the
overall clinical. success rates are within acceptable 1limits for all major

pathogens.

Table 13.3.B
Poststudy Clinical Success Rates for Subjects with Pathogens of
Primary Interest: FDA Clinically Evaluable Subjects

(Study M92-024)

Numbers shown in parentheses are percentages for that category.

Levofloxacin Cefuroxime Axetil
Pathogen N | clinical success? Fail N* | Clinical Success | Fail
S

Haemophilus influenzae 40 38 (95) 2 (5) 31 30 (97) (3)
Haemophilus parainfluenzae 28 28 (100) 0 (0) 31 28 (90) (10)
Moraxella (Branhamella) catarrhalis 20 19 (985) 1 {5) 26 22 (85) (15)
Staphylococcus aureus 8 7 (87) 1 (13) 32 29 (91) (9)
Streptococcus pneumcniae 10 S (90) 1 (10) 10 10 (100) (0)_

*N=number of subjects who had that pathogen alone or in combination with other pathogens.
* The category of “Clinical Success” is defined by those patients considered clinically cured or improved at the

post-therapy evaluation.
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Microbiologic eradication rates and confidence intervals are 1listed by
investigator in Table 13.3.C, below. There does not appear to be_any bias
introduced into the overall result by any one center, since all confidence
interval overlap zero.

Table 13.3.C
Microbiologic Eradication Rates and Confidence Intervals By Investigator:
FDA Microbiologically Evaluable Subjects (Study M92-024)

Levofloxacin Cefuroxime Axetil

Investigator N Eradication® N Eradication 95% Confidence
Intervalec

Deabate 35 35 (100) 42 42 (100) N/A
Russell 14 12 (88) 20 18 (90) (-24.3, 32.9)
Other 67 60 (90) 67 52 (78) (-25.8, 1.9)
Total 116 107 (93) 129 112 (87) i (-13.8, 3.0)
*Results are presented for investigators with 10 or more evaluable patiem:s—in each treatment group.

All other investigators are combined under “other”.

*Numbers shown in parentheses are percentages for that category.

‘Two-sided confidence interval for the difference (cefuroxime axetil minus levofloxacin) in
microbiologic eradication rate.

The microbiologic eradication rates by pathogen for the major categories of
pathogens and the specific pathogens requested by the sponsor in the proposed
labeling are listed in Table 13.3.D, on the following page. The microbiologic
eradication rates for levofloxacin-treated patients are statistically equivalent
to the eradication rates for cefuroxime-treated patients, as indicated by the 95%
confidence intervals that overlap zero. 1In addition, the absolute eradication
rates for levofloxacin-treated patients for all major pathogens are acceptable,
although the absolute eradication rate of 75% for S. aureus is on the low end of
the acceptable range.
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Overall Microbiologic Er

Table 13.3.D
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adication Rates by Pathogen cgtegury
and Pathogen: FDA Microbiologically Evaluable Subjects* (Study M92-024)

Pathogen Category/Pathogen

Pathogen Category
Gram-positive aerobic pathogens
Gram-negative aerobic pathogens

Total by pathogen
Total by subject

Pathogen

Haemophilus influenzae

Haemophilus parainfluenzae
Moraxella (Branhamella) catarrhalis
Staphylococcus aureus
Streptococcus pneumoniae

e —
*Numbers shown in parentheses are percentages for that category.

Levofloxacin Cefuroxime Axetil -
95% Confidence
Interval®
N Eradicated* N Exradicated*
-

33 30 (91) 56 49 (88) (-18.9, 12.1)
133 125 (94) 138 125 (91) (-10.5, 3.7)
166 155 (93) 194 174 (90) (-10.0, 2
116 107 {92) 129 112 (87) {(-13.8, 3

40 36 (90) 29 23 (79) (-31.1, 9.7)
28 28 (100) 30 28 (93) {-1%.0, 5.7)
20 20 (100) © 25 22 (88) (-29.2, 5.2)

8 6 (75) 32 29 (91) -

10 9 (90) 10 10 (100) (-18.6, 38.6)

bp two-sided confidence interval for the difference (cefuroxime axetil minus levofloxacin) in
microbiologic eradication rate was calculated for pathogens with 10 or more admission isolates in

each treatment group.
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13.4. Overall Success Rates: ‘
The oveFall success rates, defined by the population of patients who were
clinically cured or improved at posttherapy evaluation and had mié¥obiologic
eradication of their admission pathogen, are summarized by investigator in
Table 13.4, below. The overall success rate for patients with all
pathogens isolated at admission was 91%, for the levofloxacin-treated arm
and 86% for the cefuroxime-treated arm. £for the evaluable patient cohort
as a whole, indicating that the overall success rates for the two
treatment arms are statistically equivalent. The 95% confidence interval
around the difference in overall success rates of the two treatment arms
overlapped zero for the individual study sites, indicating that no
individual study site biased the overall result.

Table 13.4
Overall Success Rates* and Confidence Intervals By Study Center:
FDA Microbiologically AND Clinically Evaluable Subjects (Study M92-024)

Levofloxacin Cefuroxime Axetil

) Overall Overall 95% Confidence
Investigator N® Success® N Success Intervald
Deabate 35 35 (100) 42 42 (100) N/A
Russell 14 12 (86) 20 18 {(90) (-24.3, 32.9)
Other €7 59 (88) 66 50 (76) {(-26.7, 2.1)
Total 116 106 (91) 128 110 (86) (-14.2, 3.3)

v ———————————————_

*Overall success is defined as clinical cure or improvement with microbiologic eradication.
'Results are presented for investigators with 10 or more evaluable patients in each treatment group.
All other investigators are combined under “other”.

‘Numbers shown in parentheses are percentages for that category.

*Two-gided confidence interval for the difference (cefuroxime axetil minus levofloxacin) in overall
success rate.
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14. Safety Results-aa per Sponsor

14.1. Data Set Analyzed

A subject was included in the safety summaries if he/she received study drug and
any post-admission data were available. Subjects were classified according to the
drug that was received. Four hundred eighty-four (98.4%) of 492 subjects
enrolled were evaluated for safety. Of the 484 subjects, 243 received
levofloxacin and 241 received cefuroxime axetil. Eight subjects (five in the
levofloxacin treatment group and three in the cefuroxime axetil treatment group)
were lost to follow-up with no safety information and were therefore excluded
from the safety analysis.

e —

Table 14.1
Subjects Excluded from the Safety Analysis
Subject Number Age/Sex investigator Reasons for Exclusion
Levofloxacin
28M Ginsberg Lost to folow-up, no available data
Fat Hunter Lost to folow-up, no available data
20/F Zervos Lost to folow-up, no available data
22F McElvaine Lost to folow-up, no available data
36M DeAbate Lost to folow-up, no available data
Cefuroxime axetil
36/F McElvaine Lost to folow-up, no available data
23IF McENaine Lost to folow-up, no available data
M DeAbate Lost to folow-up, no available data

Cross-reference: Appendix 13.

14.2, Overview of Safety Data

The most frequently reported adverse events in both treatment groups occurred in
the gastrointestinal and nervous systems, and consisted primarily of headache,
diarrhea, nausea, and dizziness. The nature and frequency of adverse events were
generally comparable across the two treatment groups. Of the 25 subjects with
adverse events -eonsidered marked in severity, 13 subjects were in the
levofloxacin group and 12 were in the cefuroxime group. Twenty-four (9.9%)
levofloxacin-treated subjects and 19 (7.9%) cefuroxime-treated subjects had
adverse events considered by the investigator to be probably or definitely
related to study drug (drug-related). Of the four subjects with marked drug-
related adverse events, two were in the levofloxacin treatment group (pruritus
in one subject and nausea in one subject) and two were in the cefuroxime axetil
treatment group (chest pain and rhinitis in one subject and diarrhea in one
subject). Fifteen subjects discontinued study drug due to adverse events, seven
subjects in the levofloxacin treatment group and eight subjects in the cefuroxime
group. Nine subjects in the levofloxacin treatment group and five subjects in the
cefuroxime axetil treatment group reported serious or potentially serious adverse
events, all of which were unrelated or remotely related to the study drug and
most likely related to the subjects' underlying condition. No deaths occurred
during the study. Clinically significant treatment-emergent changes in clinical
laboratory tests, physical examinations, and vital signs occurred infrequently
and were comparable across treatment groups.
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14.3. Treatment-Emergent Adverse Events

14.3.1. Summary of All Adverse Events

One-hundred twenty-seven (52.3%) of 243 safety-evaluable subjects in the
levofloxacin treatment group and 124 (51.5%) of 241 safety-evaluable subjects in
the cefuroxime axetil treatment group reported at least one treatment-emergent
adverse event during the study, including events considered by the investigator
as related or unrelated to study drug. Body systems with the highest reported
incidence of adverse events were the gastrointestinal system and the central and
peripheral nervous system. The frequency of adverse events was similar in the two
treatment groups. The overall proportions of subjects experiencing an adverse
event (52.3% and 51.5% for levofloxacin- and cefuroxime axetil-treated subjects,
respectively) did not show a statistically significant difference (i.e., the 95%
confidence interval for the difference in rates includes zero). All body systems
had calculated confidence intervals that included =zero, indicating no
statistically significant difference in frequency.

Table 14.3.1.A
Incidence of Adverse Events Summarized by Body System:
Subjects Evaluable for Safety (Protocol M92-024)

Levdiiawan Cefuonime anetl
(N=243) {N=241)
L~

Body System N [ 4] N ) Inrval
Gastoirrestinal System Disciders 64 (26.3 3 303 (43, 122)
Cenwral & Peripheral Nervous System Disaders 48 (198 33 (137 129, 08
Psychistric Disarders 20 (8.2) 14 5.8 12, 23
Body as a Whole—Genweal Disorders 20 82 21 ®..7 47, 870
Respirstory System Disorders 16 (8.6) 18 9 (-39. 56
Skin and Appendages Disorders 14 5.6) 8 (3.3 64, 1.9
Reproductive Disorders, Femalé 7 [ 4] 3 29) 86, 30
Hearing and Vestibrdar Disarders [ 2.5 1 {0.4) 44, 03
Vision Disorders S 1) 5 @21 -27. 28
Wrinary Syswem Disordars 5 1) 2 0.8} 36, 11)
Musculo-Skeletal System Disorders 4 1.6} 7 29 <1.6. 4.0)
Spedd Senses (Othwr), Disorders 4 {1.6) 7 29) (1.6, 4.1)
Rcsim Medhenism Disorders 4 (1.6) 3 na 7. 1.9

mic N System Disord 3 na 7 9 [ AP X}
Vasadw (Exvaca diad) Disorders 3 f1.2) 1 0.9) 26, 1.0
Metabolic and Nus kicnal Disorders 2 0.6) 6 25} <08, 4.1)
Heart Rate and Rhythm Disarders 2 (0.8) 1 4) -20. 1.2
Liver and Bliary Syswm Disorders 1 04) 0 .0 -14. 08
Cardiovasoda Disordas, General 1 (0.4) 2 (08 1.2, 20
Fetal Disorders 1 (0.4) 0 0.0 1.4, 08 -
Applicston Sie Disorders 1 0.4) 0 0 14, 0B
Whiwe Cell and RES Uisorders 0 0.0) 1 04) a6, 1.9
Pladiet, Bleedng & Clotting Disorders 1] 0.0) 1 {0.4) a6, 1.9
Total With Adverse Events () 121 (523) 14 (515 (-95, 83)
HES = Reticudoendathelal System.
* Two-sided 95/ corfidence imerval ound the dfference (oska adme anet] mirus levolouacin) in inddenos of

adverse evervs.
* Percartages caodated friom the total number of wamen in each testmert gowp. The total rumber of women who
recsived levdfionacin was 122 and the total number of who received cefuronime anetl was 102,

The most frequently reported adverse events were headache (13.2% incidence rate
for levofloxacin-treated subjects versus 10.0% for cefuroxime axetil-treated
subjects), diarrhea (7.4% versus 12.4%), nausea (7.4% versus 4.6%), and dizziness
(7.0% versus 3.7%). The two treatment groups were generally comparable with
respect to the type and incidence of adverse events.
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Table 14.3.1.B
Incidence of Frequently Reported (22%)

Adverse Events Summarized by Body System: —_—
Subjects Evaluable for Safety (Protocol M92-024)
Leveflacacin (N=243) Cehuonime med| (Ne241)

Body SystemPrimary Teem N [¥3) N [PA] . -
All Body Systems 121 G523 124 519
Central & Periphetd Nervous System
Disorders

Headache 2 033 24 0.0

Dizziress 17 .0 9 QN
Gasvointestinal System Disorders

Diarhea 18 [ £)] 30 124

Naseas 18 (&) 1n ﬁ.ﬂ

Flatdence 12 4.9 q .0

Constipation 10 @.1) 7 29)

Vomitng 10 4.1) 4 1.7

Abdominal Pain 9 87) 9 0

Dyspepsia 6 5) 14 8)

Mouth Dry 4 1.6 7 29
Reproductive Disorders, Femald

Vagriis T Gn 2 20
Body As A Whole-Gena al Disorders

F aigue 6 (2.5) 1 (0.4)

Chest Pain 2 0.8) 8 33)
Resph atory System Disordes

Dyspnea 6 25 0 0.0)

Sinusiis 2 (08 S rAl]
Psychiatric Disorders

Insomnia S 21 3 1.2)

Nervousnes s 5 21) 2 0.8)
Special Senses Other, Disorders

Taste Perversion 4 1.6) 7 29
Immune %ﬁem Disorders

Mouth Dry 2 [0.8) 5 2.1}

* Primary term reported byx2¥; of subjects in either teatment goup.
* Percertages odculated from the total number of w amen in each rearment gowp. The total rumber of women who
reosived levofl oxacin was 122 and the total number o women who received cefronime aned was 102.

The majority of adverse events were assessed as mild in severity. Thirteen
subjects in the levofloxacin treatment group reported one or more adverse events
of marked severity, including marked dyspnea and headache in two subjects each.
Twelve subjects in the cefuroxime axetil treatment group also reported one or
more marked adverse events, including diarrhea and chest pain in two subjects
each. No other adverse events of marked severity occurred in more than one
subject within a given treatment group, and most were considered by the
investigator as unrelated or remotely related to the study drug. Of the four
subjects with marked drug-related adverse events, two were in the levofloxacin
treatment group (pruritus in one subject and nausea in one subject) and two were
in the cefuroxime axetil treatment group (chest pain and rhinitis in one subject
and diarrhea in one subject). Six of the 25 subjects with marked adverse events
discontinued study drug treatment (three subjects in the levofloxacin treatment
group and three subjects in the cefuroxime treatment group). Nine subjects had
marked adverse events that were considered serious or potentially serious (four
subjects in the levofloxacin treatment group and five subjects in the cefuroxime
treatment group).
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Table 14.3.C

Subjects with Adverse Events of Marked Severity:
Subjects Bvaluable for Safety (Protocol M92-024)
Subject Number Age Sex  Advase Event (Primary Tarm) Relationship To Drud -
Levoflonadn
T2 F Nausea Probable
s7 ™ Asthenia None
51 M Resp 2ory Irsuficiency$ None
S0 F Abdomiral Pain Remote
T2 F Mondiasis Possble
65 M Headache Remae
e fome:
& Mo BN veciant Vi
Fevert None
70 M Sidn Disorded None
a0 F Antybmist None
38 F Pruris Defirite
S6 M Dyspreat None
33 M Hepatic Funcation Abrom af Nore
Cefuoxime Anetd
T8 M Gastroineestind Hemorthage$ Hone
83 M Dimhea Possible
70 M Respiratory Disadet t Remate
k14 M Fractwe Pathdogical None
65 M Preumoniat None
30 ] Diarthea Definice
) M Syncopet None
58 M Upper Respis story Tract Irfection None
55 M Chest Pain Probable
Rhinkis Probable
68 M Headache Possbie
Headache Possible
68 M Chest Paint Remcte
42 F Nausea Passble
* Bsedonir gator's W
*  Frostbite.
*  Elevated liver enzymes (SGOT and SGPT).
¢ Acse evaoebation of COPD.

Fractu ed ribs due to coughing.

Subject dscontirumd due © his adverse evert. (See Table 5}
*  Subject dso had a markedly abnormal labor atary value. (See T able 30)
1 Swiousor polectidly sedious adverse svert. (See Table 26)

Twenty-four (5.9%) subjects in the levofloxacin treatment group and 19 (7.9%)
subjects in the cefuroxime axetil treatment group had adverse events considered
by the investigator to be drug-related, i.e., probably or definitely related to
study drug. Drug-related adverse events reported by 21.0% of levofloxacin-treated
subjects were vaginitis (4.1%), nausea (2.5%), and diarrhea (1.6%). Drug-related
adverse events reported by 21.0% of cefuroxime axetil-treated subjects were
diarrhea (2.5%), taste perversion (1.7%), and vaginitis (2.0%). In general, the
profile of adverse events in these different subgroups was comparable to that
observed in the study population as a whole. However, the overall incidence of
adverse events was higher in the levofloxacin group than in the cefuroxime group
among women (59.8% vs. 51.0%) and lower in the levofloxacin group than in the
cefuroxime group among men (44.6% vs. 51.8%). The differences among women were
due primarily to dizziness and other adverse events in the central and peripheral
nervous system. In both treatment groups, there were relatively few reports of
dizziness among men. In addition, when comparing the two treatment groups across
different age groups, adverse events tended to be more prevalent in the
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levofloxacin group than in the cefuroxime group in the 46-64 year-old age group
{(58.7% vs. 41.3%, due primarily to differences in central and peripheral nervous
system events), but less prevalent in the levofloxacin group tham in the
cefuroxime group among subjects 265 years of age (44.4% vs. 54.1%, due primarily
to differences in GI events and adverse events in the body as a whole).

14.4. Deaths or Discontinuations due to Adverse Events

Fifteen subjects discontinued the study drug due to adverse events, including
seven in the levofloxacin treatment group and eight in the cefuroxime axetil
treatment group. The treatment-limiting adverse event was considered serious or

potentially serious in one levofloxacin-treated subject W -dyspnea) and one
cefuroxime-treated subject syncope) . No deaths occurred during the study.
Table 14.4

Subjects who Discontinued due to Adverse EBvents:
Subjects Evaluable for Safety (Protocol M92-024)

Subject Adverse Evert Day O Relatonship To  Duaion o
Number Age Sex [Primary Term) Onsel  Sevetity Seudy Drud Thetapy (Days)
Levofioxadn
12 F  Dizziness 1 Moderate Possble 1
Nausea 1 Marked Probable
68 F  Antusigia 4 Moderate Possble 3
Monili asis 4 Moderate Piobable
24 F  Abdomiral Pain 4 Mild Possible 4
38 F Rash [} Maoderate Definite 6
Prusits ] Marked Definke
44 F  Usticaria S Modecate Possible S
80 F  Arxiey 3 Modesate Remae 3
Dizzirwss 3 Modesate Remate
Headache 3 Moderate Remate
Nausea 3 Moderate Remate
S6 M Dyspreat 4 Marked None q
Cefwonime Axati®
61 F  Urticara 3 Mild Piobable 4
64 M Headadw S Mild Possible 8
80 M Rash q Moderate Possble S
30 M Dixrheas 3 Marked Defirke 3
T M Syncoped 2 Marked None 2
46 M Bulows Engion 7 Moderate Possible 9
55 M Chestpain S Marked Probable 10
Rhinkis 10 Marked Probable
61 F Diathea 2 Mild Probable 6
Abdominel Pan 3 Mild Probable

Relative to start of therapy (Oay 11

Based on irvestigator's assessment.

NOTE: See Section Vil for relevart arratum.

1 Sevious or potertidly serious advarse evert. (See Table 26)

*" Subject dso had a markedy sbnommal laboratary vaue. (See Table 30)

14.5. Serious or Potentially Serious Adverse Events

Nine subjects in the levofloxacin treatment group and five subjects in the
cefuroxime axetil treatment group reported a serious or potentially serious
adverse event during or up to approximately three weeks after completing study
therapy. Two of the nine subjects who had serious or potentially serious adverse
events in the levofloxacin treatment group reported the adverse
event after the posttherapy visit; these adverse events were not collected on the
CRF and thus are not included in the database for this individual study report
but do appear on the RWJIJPRI serious adverse event reporting database and in the
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pooled safety database for the NDA Integrated Safety Summary. Of the 14 subjects
with serious or potentially serious adverse events, two subjects withdrew f£roém
the study because of the adverse event. In all cases, the serious or ?eeentially
serious adverse event was considered by the investigator to be unrelated or
remotely related to the study drug, and in most cases was attributed to the
subject's underlying condition. . -

Table 14.5
Subjects with Serious Adverse Events:
Subjects Evaluable for Safety (Protocol M92-024)
Relationship Dwation

Subject Adverse Event To Study of Thecapy
Numbes Age Sen [(Primary Term) Day COf Onse¢ Severty  Drug Oays)
Levofionadin
51 M Respiratory Insufficiency 2 Marked None 7
48 F ChestPan 8 Mild Norwe k]
63 M Mycowdal Ifaraion 28 ([21PT) - Remate 7
Cardiac Artest - Remate
44 F Cadiac Faikue 20 (8PT) Moderste  Remate 12
62 ™ Dysprea 1 4PN Marked None ?
Infection Bacterial Marked None
Fever Marked None
80 F  Anhghmia 15 (6P Marked None 7
56 M  Dysprea 4 Marked None 4
61 M  Dysprea 14 (PN Moderate Remcte 7
Syncope 13 (6PMN - Remate T
58 M Avial Fibrilflaion 13 6°7) - Remcte T
Cetebrovascudar Disarder - Remae
Cefwronime Anetll
™ M  Gasvointestnad Hemarrhage 12 2PN Marked None 10
70 M Respikaory Disardet 6 Macked Remae [
65 ™M Preumona 6 Marked None 6
T M Syncope 2 Marked None 2
Tachyoudis 6 - Remate
M ChestPain 7 Marked Remae 8
* Relative to start of tharapy (Day 1). NOTE: PT refers to the rumber of deys posttherapy, relative to the last day of
study drug administration.

* Based on investigator’s assessment.

* These setious adverse everts ocauared after the scheduled posthecapy visit and therefore do not appes on the cese rept
form or in the datsbase far this indvidual study repart. Howaever, these events were collected as pant of the RWJPRI
seriows adverse evert raponting database and therdfore are reflected in the pooled safety datsbase for the NDA Integted

Salety Summary.

* Acuse enaosrbation of COPD.
'Thsad\mumdasnawh&nh&ddulmdymtdatmbuvumodundwhh
RWJPR serious adverse event reporing detabase; it is thavelore reflecied as serious in the pooled safety datsbasef the

NDA Irtegrated Sefety Summary.
* Subject discontinued due to this adverse evert. (See Table 25
**Subject also had markedly sbnarmal labar atory value. [See Table 30)

14.6. Dosage Reductions and Concomitant Therapies

15 subjects had study drug therapy stopped due to adverse events, and 14 subjects
reported serious or potentially serious adverse events. Several of these
treatment-limiting adverse events and serious or potentially serious adverse
events required treatment with concomitant therapies. These cases are summarized
in Table 14.6, on the following page. i
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Table 14.6 C—
Subjects who Required Concomitant Therapy for Adverse Events:
Subjects Evaluable for Safety (Protocol M92-024)

Subject Adva se Evern -
Numbec Age Sex (Primary Term) Bay o Orsel  Severity Concomitant Thesapy
Levoflonadin
F  Vaginkis 17 (10PT)  Moderate Fluwonazde
45 F  Vagnkis S 2°PT) M Miconazole
4 F Vaginiis 6 Mild Miconazole
37 F  Vaginiis 11 [4PT)  Moderate Traconazole
“ F  Vaginkis ] Mod ] }
61 F  Uowaive Scomatitis 5 Moderate Nystatin
Cefusonime Axetd
18 F Oisrthea 3 Moderate Brompheniramine maleate
46 F Vaginkis 12 (IPT)  Moderate Mioonazole
7 M  Diwrhea 1 Modesate Lomoit® {Diphenowylate and atrapine)
Ciathea 10 Moderate Lomokt® (Diphenosylate and atrapine)

* indudes everts corsidered by the investigator to be probally or definitely 1el aed to study drug, snoep for those reding
in study drug discantinuation or considered serious of potentialy serious as disoussed in Secations (V.1.3b and (Vdc

* Relative to start of therapy [Day 1). NOTE: PT refers 1o the rumber o days posttherapy, relative to the last dey o wdy
deug administration.

14.7. Clinical Laboratory Tests

14.7.1. Overall Changes

A summary of the mean changes from admission to posttherapy for selected
laboratory analytes (blood chemistry and hematoclogy) by treatment group is
presented in Table 28. No summaries are provided for basophils, monocytes,
bicarbonate, or urinalysis parameters. There were no clinically significant mean
changes from baseline for any laboratory analyte in the levofloxacin-treated or
cefuroxime axetil-treated group, with comparable results in both groups. A
Kolmogorov-Smirnov test was used to compare the two treatment groups with respect
to the cumulative distribution of percentage changes in laboratory test results
from admission to posttherapy. No statistically significant differences between
the two treatment groups were observed except for a marginally significant
difference for uric acid (p=0.05). The clinical relevance of this finding is
unknown and will be further addressed in the Integrated Summary of Safety.

14.7.2. Individual Subject Changes

Summaries displaying the percentage of subjects with low, normal, or hlgh values
{relative to the RWJIPRI reference range) at admission and posttherapy and changes
from admission to posttherapy are presented for selected blood chemistry and
hematology laboratory tests. The distribution of subjects with low, normal, or
high values was comparable in the treatment groups at both the pretherapy and
posttherapy timepoints, and showed little change from pretherapy to posttherapy.



218

Table 14.7.2 _
Means and Mean Changes from Admission to Posttherapy for Laboratory-Amalytes:
Subjects Evaluable for Safety with Data Available at Admission and Posttherapy
(Protocol M92-024)

Levofiokadin Ceturovime ased - —

Admission Posuhevapy Change Admission Posuherapy Change
Laboratory Test N Men (S0) Mean (SO} Mean (SD) N  Mean (S0] Mesn (SD) Mean (SOD)
BoodD-imimy
Ghucose (mgid.) 229 1013 (4297 123 (3604 093093 6.0 4313 1084 (5658 55 (4019
Caloium (mg/dL) 23 S0 45 90 (043 00 (049 23 20 043 90 (042 01 449
Sodium (mEqL) 231 1B0 (250 183 274 03 (263 233 180 249 189 254 A1 (249
Potassiun (mEql) 43 (049 43 (044 00 (048 20 43 033 43 (041) 00 (042
Chioride (mEqlL) 231 1R6 (333 183 (372 06 (348 233 1MR4 (44 1029 (362 05 (331
Prospharus, Inarg. (mgld ) prq] 36 (063 36 (8N 00 (0.90 20 a6 (0.6 35 ©S8 01 068
Blood Lkea Nivogen (mg/dL) 231 132 (550 137 B4 06 (431 p<<) 131 480 138 (518 07 (381
Lactic Debydr ogenase (UAL) 223 1S5S (47.03 1610 (4040 659439 2% 117 (7063 1716 (4817 6.1 (7445
Total Protein (g/d.) 231 73 059 1 (059 02 (047 23 73 @SN 72 052 01 (042
Aloumin (gdL) 2% 39 (@3N 39 (039 01 @28 233 39 032 1% ©33 00 (028
Uric Add (mg/dL) 23 54 (158 S5 148 01 (087 p<v, 55 (1.60 S5 (1.6 00 (©8)
Creatinine {mg/d.} 231 11 (029 11 (028 00 (014 233 12 023 12 ©20 00 ©.20
Alcalire Phosphatase [UL) 829 (5208 601 f54.31) -28{12.97 22 803 (2378 TI1 (2372 32 (1249
SGUT (UL ) 231 264 (1898 252 (2065 4.2(11.949 233 286 (7259 244 (2030 4372719
SGPT (UA) 231 264 (2624) 266 (4638 Q1(387D 233 2394 (80.91) 247 (2384 46 (7318
Total Biinin (mg'dL) 223 05 021 05 (020 00 (018 233 05 .29 0S (022 00 (025
Hemaology
Hemoglobin (g/dL) 223 145 (1468 144 (149 02 (087 2% 147 (143 146 (152 01 (082
Hematoarit () 217 431 (454 425 (429 05 2719 221 436 (451 432 @450 04 (289
WEC (10°L) 87 (27139 80 260 07 (247 226 86 (265 79 272 47 259
FBC (1CfuL) 223 48 (053 47 (05) 01 (029 226 49 (052 48 0S4 00 (0270
Newoghils (x10uL} 223 ST (250 S0 24 07 (229 226 57 (249 50 (258 406 (249
Lymphoaes (x10uL) 21 (082 22 (@78 Q1 (067 26 21 ©Me 21 (076 00 ©69
Easinaphils (x10uL) 02 019 02 (@17 00 (012 226 02 ©23 02 (019 00 ©13
Platelet Court (x10uL) 222 2845 (71968 301.4 (84.93 169(6279 24 29 (T1.20 2669 (FI71) 110 (6249
Nl o bne ~f s dninnss w bl adnicmlnm wwd emmmttbune news o mme §oe

14.7.3. Marked Abnormalities

The laboratory values were classified as markedly abnormal according to standard
criteria developed by RWJPRI, which take into account the posttherapy value of
the analyte and the change or percentage change from admission. The incidence
of markedly abnormal test results for individual analytes within a given
treatment group for subjects who had admission data available was low (<2.2%) and
comparable across treatment groups. Twenty-nine subjects (12 in the levofloxacin
group and 17 in the cefuroxime axetil group) had a total of 33 markedly abnormal
test results after therapy start. Overall, six subjects in each treatment group
had abnormal glucose 1levels: two levofloxacin-treated subjects and five.
cefuroxime axetil-treated subjects had increased glucose levels; four
levofloxacin-treated subjects and one cefuroxime axetil-treated subject had
decreased glucose levels. One subject in the levofloxacin group and four subjects
in the cefuroxime axetil group had markedly abnormal 1liver function tests
(elevations in SGOT or SGPT). Three subjects in the levofloxacin group and six
subjects in the cefuroxime axetil group had markedly abnormal hematology tests
(decreased neutrophils or lymphocytes).
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Table 14.7.3.A
Incidence of Treatment-~emergant Markedly Abnormal Laboratory Values:

Subjects Evaluable for Safety (Protocol M92-024) —
Levdfiawedn Celfuronime avedd
Laboratory Test " Propator % " Propator 3
Blood Chemisuy - -
Elevated Glucose 2230 os Si29 22
Deasased Gucose 4230 1.7 1229 04
Decreased Potassium 1228 04 o231 00
Elevated Phosphorous 228 04 /230 0.0
Deaeased Prosphorous 1228 04 o230 00
Elevated LDH 00 1230 04
Elevated Creatinine o231 00 1234 04
Elevated SGOT HZ31 04 2234 03
Elevated SGPT H231 04 334 13
Hematology
Deoreaved Neuu aphi's zs a4 26 04
Decaeased Lymphooptes a2zs5 09 226 22

* Numeratar = rumber of subjects vith a westment-emergert markedy abnarmal test vahue ard denaninatar = number
d subjects evaumble (ie.. admissian and posstharapy data avadable) for that analte.
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Table 14.7.3.B
Subjects with Treatment-emergant Markedly Abnormal Laboratory Values:

Subjects Evaluable for Safety (Protocol M92-024)

Duration of
Subject Laboratory Tes? Admission Abnomal  Suady Folow-up Vaue Therapy
Number Age Ses {Markedly Abnorma Range) Vdue  Vaue Oay {Therapy Day)  Days) - —
Levoflowadn
67 F  Ghacose (<70 o >200 mgidL} 1130 241.0 10 B3P7) - 7
68 F  Glucose (<70 or >200 moldl) 830 570 21 (14PT) - 7
13 F Lymphooges {<1.0 x 184 0.3 0.12 14 PN - 7
46 F  Glucose (<70 o >200 mgidL) %0 590 21 (14PM - 7
T2 M Glucose (<70 & X200 mgidL} 880 580 14 PN - 7
40 M Newrophils (<1.0 % 16810} 18 0 16 9PN - 7
49 F  Ghucose (<T0 or 200 mgidL} 131.0 2410 16 (9PT) - 7
s F  Glucose [<T0 o 200 mgidL} 81.0 540 14 OPN - 7
53 M Pt)lésgb:dui)lmg K20 or 3% 1.9 28 (21PT) 1
Paassium (<30 or Y60mE) 380 28 28 (21PT) -
33 M SGOT (TS IV 560 251.0 16 (SPT) S9.023 (16PT) 7
SGPT DTS5 IUL) 118.0 65.0 16 (9PT) 14.023(16PT)
33 F  Lymphooses (<1.0x 104,L) 1.2 064 12 PN - 7
40 M  Prosphorus, Inag. (<20 o 240 11.60 12 5PN - 7
>80mgd.)
Cefurosime aedl
48 M Ghuoose(K7T0c >200mgld] 1460 271.0 15 (5PN - 10
7 M Lymphooges (<1.0x 18/,L) 146 0.88 17 (PN - 10
F  Glucose (<T0 a >200 moidL) 1280 2.0 15 5PN - 10
67 F  Crestirine (>1.5mohl) 1.10 6 17T @7 1.1013(%P7N 10
7 M Lymphooses (<1.0u 18/} 163 0.67 17 (PD - 10
80 M Ghucose (<70 o 200 mgidL) 161.0 383.0 6 PN - S
83 M Gluocose (<70 o >200 mgidL) Ta0 2.0 16 (6PT) - 10
32 M SGPT OTSIUL) 280 760 15 PN - 10
6S M Lymphooytes (<1.0 v 18/uL) 215 0.3 T 0PN - 6
39 M SGPTO75IUL) 310 1000 15 PN - 10
76 M  Lymphoostes (<1.0x 16/1) 151 0.3 17 (PN - 10
19 M  Laotic Dehydogenase 243.0 667.0 1T P - 10
>600 UL)
SGOT (>7T5IUL) 320 2010 17 P -
SGPT OT51IUL) 240 214.0 17 PN -
58 F Ghuoose (<70 a >200 mgidL) 130 570 16 (6PT) - 10
% M Ghcose (<70 o >200 moidl) 140.0 260.0 17 PN - 1"
n F  Lymphooses (<1.0x 1040 1.49 o 15 &0 - 10
49 F  Newrophils (<1.0x 16/u1) 2z 1%} 15 &N - 10
31 M SGOT OTSIVR) M0 760 15 &P7) - 10

. Only rarge given in table. Far complete arReria see Avadhment 2da.

. Relative to start o thwrapy (Day 1) NOTE: Wvohtbhmhnddwpomh«w.nhhobhl-ldqdab

ckug administation.

: Subject discontinued due to adverse svent. {See Table 25)

4 Subject aiso had serious or potertidly serious adverse evert. (See Table 26)
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14.8. Physical Examinations and Vital Sigmns

There were no clinically significant mean changesfrom admission to posttherapy
in levofloxacin-treated or cefuroxime axetil-treated subjects, with comparable
results in the two groups. There were also no clinically significant treatment-

emergent vital sign changes in significant treatment-emergent- —physical

examination abnormalities.

Table 14.8

Summary of Changes in Vital Signs From Admission to Posttherapy:
Subjects Evaluable for Safety (Study M92-024)

Levefloxacin Cebwrovime st
Admission  Posttherapy Change Admission Pasttherapy Change

Vitd Sign N Mean(SD}] Mean(SD) Mean(SD) N Mean({SD) Mean (SD) Mean (SD)
Oral Tempuratwe (F) 237 S85 (099 380 (0.7§ 05 (035 238 986 (1.00 980 (0S50 05 (1.12
Respir atory Rate

{breathsimin) 237 195 (363 181 (333 4.4 (333 236 137 (382 183 (299 44 (369
Puse Rate

{beatsimin} 238 61.8(1289 736 (11.83 24 (1229 231 82141318 809 (1283 43.8(1201)
Systdic Bood

Pesswe(mmHgl 2371283 (21.59 12832067 20 (16749 238 121901899 1Z71S(1873 04 (1458
Diastolic Blood

Pesswe(mmHgl 237 TI3 (1153 79(11.23 04 (1018 238 T8OM169 TIS(M1.30 01 (1047

* NaNumber of subjects with admis sion and posttherapy vital sigrs.
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15.Conclusions from Protocol M92-024:

15.1 Protocol design and implementation issues:
15.1.1. Protocol M92-024 has significant flaws in the protocol design including:

15.1.1.1. The protococl was a completely unblinded study. This is
particularly significant in light of the fact that all of the
endpoints are clinical and, thus, subjective and subject to bias by
both (1) observer/expectation bias from the investigator and (2)
_reporting/recall bias in the patient reporting the symptoms!,

15.1.1.2. The windows for clinical evaluation at only the End-of-therapy
were inappropriate not in keeping with the IDSA guidelines and did
not include late follow-up to allow for a definitive test-of-cure
evaluation from which could be derived a stable point estimate for
the clinical cure rate. In this protocol, the EOT evaluation was
conducted too early to assess a stable cure rate and there were no
later EOS evaluations, as recommended by the IDSA Guidelines, to
assess (1) clinical failures (early relapses) resulting from partial
response to study drug or superinfection and (2) late relapses from
reinfection with the same organism or infection with another
organism.

15.1.1.3. Original windows for follow-up culture were too close to the
end of therapy to preclude suppression of regrowth by residual
antibiotic levels or post-antibiotic effect

15.1.1.4. Inadequate documentation of the patients baseline (clinical
symptoms of chronic bronchitis in the absence of acute exacerbation)
clinical status to allow for accurate assessment of the clinical
categories of “cured” and “improved” at the posttherapy follow-up.
S8ince patient with chronic bronchitis are symptomatic in their
*healthy” baseline status, the accurate assessment of response to
therapy is dependent on comparison of posttherapy symptoms with the
patient’s baseline symptoms of chronic bronchitis in the absence of
an acute exacerbation.

15.1.1.5. There were multiple protocol amendments submitted during the
courge of the study, including deletion of the inclusion/exclusion
criteria from the evaluability criteria and deletion of the
poststudy clinical evaluation. The issue was raised by the Medical
Officer as to whether these changes were in response to protocol
violations by the investigators, but the Medical Team leader did not
feel that an investigation by the Division of Scientific
Investigations was warranted at this time.

et

15.1.2. Protocol M92-024 has significant flaws in the protocol implementation
including:
15.1.2.1. Omission of culture of persistent sinus secretions at the
follow-up vigits (both EOT and EOS), with overuse of the designation
of “presumed eradication® " in cases where documentation of
microbiologic outcome was possible. -
15.1.2.2. Changes in drug dosage and duration were made during the course

lSackett‘, DL. Bias in Clinical Research. J Chronic Dis 32:51-63, 1979.
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of the study, indicating that-dose-ranging had not been adequately
worked out in Phase 2.

15.1.2.3. Changes in the days of the post-therapy follow-up-ewaluation
were made during the course of the study

15.1.2.4. The end-of-study evaluation was dropped from the protocol during
the course of the study, which was in violation of -the IDsa
Guidelines for follow-up after treatment for acute exacerbation of
chronic bronchitis

15.2. Efficacy Results:

15.2.1 Clinical Efficacy Results

The clinical cure rate of levofloxacin was statistically equivalent to
cefuroxime axetil in Protocol M92-040. The clinical cure rate for the
levofloxacin arm was 68% (134/196), and that for the cefuroxime axetil arm
was 67% (137/203), with the 95% confidence interval around the difference
being 153,106(-10.5 to 8.8k, s - Thus, levofloxacin meets regulatory
criteria for approval for the treatment of acute exacerbation of chronic
bronchitis based on the demonstration of statistical equivalence to an
approved competitor. The clinical cure rate in the levofloxacin arm in
Protocol K90-070 was 65% (62/95), and, thus, was comparable to the 68%
clinical cure rate in the levofloxacin arm of Protocol M92-024.

The clinical success rate (clinically cured plus improved) of levofloxacin
was statistically equivalent to cefuroxime axetil in Protocol M92-040.
The clinical success rate for the levofloxacin arm was 95% (187/196), and
that for the cefuroxime axetil arm was 93% (188/203), with the 95%
confidence interval around the difference being ;p;,196(-7.9 to 2.3)g3, ss -
Thus, levofloxacin meets regulatory criteria for approval for the
treatment of acute exacerbation of chronic bronchitis based on the
demonstration of statistical equivalence to an approved competitor. The
clinical success rate in the levofloxacin arm in Protocol K90-070 was 95%
(187/196), and, thus, was comparable to the 6B% clinical cure rate in the
levofloxacin arm of Protocol MS2-024.

The overall success rate (clinically cured or improved plus
microbioclogically eradicated) of levofloxacin was statistically equivalent
to cefuroxime axetil in Protocol M92-040. The overall success rate for
the levofloxacin arm was 91% (106/116), and that for the cefuroxime axetil
arm was 86% (110/128), with the 95% confidence interval around the
difference being ;4,:06(-14.2 to 3.3} ;e - Thus, 1levofloxacin meets
regulatory criteria for approval for the treatment of acute exacerbation
of chronic bronchitis based on the demonstration of statistical
equivalence to an approved competitor. The overall success rate in the
levofloxacin arm in Protocol K90-070 was 93% (57/61), and, thus, was
comparable to the 68% clinjical cure rate in the levofloxacin arm of
Protocol M92-024.
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15.2.2. Microbiologic Efficacy Results

Microbiologic eradication rates for levofloxacin for the pathogens requested by
the sponsor in the proposed package labeling (S. pneumoniae, H. Inflwenzae, H.
parainfluenzae, M. catarrhalis and S. aureus) are above 75% in Protocol M92024.
In fact, the microbiologic rates for the pathogens other than S. aureus (s.
pneumoniae, H. Influenzae, H. Parainfluenzae, M. catarrhalis) are all. above 90%
in this protocol. &S. aureus, on the other hand, had eradication rates of 75% in
this protocol. For S. pneumoniae, H. Influenzae, H. Parainfluenzae, M.
catarrhalis the 95% confidence intervals for the difference between the
eradication rates of levofloxacin and comparator overlapped zero, indicating that
the two treatments were statistically equivalent in this regard. However,
because of the low numbers of individual isolates, the calculation of confidence
intervals around the difference in eradication rates was not possible for S.
aureus in Protocol M92-024. The eradication rates by individual pathogen are
discussed in greater detail and in conjunction with the eradication rates from
Protocol KS0-070 in the Recommendations Section that follows this review.

15.3. Issues regarding microbial resistance to the fluoroquinolone
antibiotics:

The use of levofloxacin for the treatment of acute exacerbation of chronic
bronchitis in the community will, in general, be empiric, thus, its coverage for
organisms in which there could be pre-existing or rapid development of resistance
may be suboptimal and may not be known with great accuracy.

15.3.1. Quinolone-resistance has been documented to occur rapidly in
Staphylococcus aureus.
Quinolone-resistance has been documented to occur rapidly in
Staphylococcus aureus, with methicillin-resistant S. aureus (MRSA)
developing resistance at a more rapid rate than methicillin-
sensitive S. aureus (MSSA). Ciprofloxacin-resistance in S. aureus is
well documented, with reports resistance developing during therapy
with these agents?. One study surveyed the development of
ciprofloxacin-resistance in methicillin-resistant S. aureus (MRSA)
in patients treated with the antibiotic for nonstaphylococcal
infections in a VA Medical Center. These authors reported that 79%
of MRSA isolates were resistant to ciprofloxacin one year after
introduction of the drug, and 91% of MRSA isolates were resgistant to

2 Daum TE, Schaberg DR. Increasing resistance of S. aureus to ciprofloxacin. Antimicrob
Agents Chemother 34:1862-3, 1990; Blumberg HM, Rimland D, et.al. Rapid development of
ciprofloxacin resistance in Methicillin-susceptible and methicillin-resistant Staphylococcus
aureus. J Infect Dis 163:1279-85, 1991; Mulligan ME, Ruane PJ, et.al. Ciprofloxacin for
eradication of methicillin-resistant Staphylococcus aureus colonization. Am J Med 82
(Suppl.4A) :215-9, 1987; Piercy EA, Barbaro D, et.al. Ciprofloxacin for methicillin-resistant
Staphylococcus aureus infections. Antimicrob Agents Chemother 33:128-30, 1989; Scaefler S.
Methicillin-resistant straing of Staphylococcus aureus resistant to the quinolones. J Clin
Microbjol 27:335-6, 1989; Shalit I, Berger SA. Widespread quinolone resistance among methicillin
resistant S. aureus. JAptimicrob Agents Chemother 33:593-4, 1989; Isaacs RD, Kunke PJ, et.al.

Ciprofloxacin resistance in epidemic methicillin-resistant S. aureus. Lancet 2:843, 1988.
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ciprofloxacin two years after introduction of the drug’. Piercy
et.al. reported development of resistance in 16% (6/37) of patients
who were being treated with ciprofloxacin for MRSA colonization and
Mulligan et.al. reported 32% (7/22) of treatment episodes were
associated with the development of ciprofloxacin-resistant MRSA
during the course of antibiotic therapy*. Resistance among
methicillin-susceptible S. aureus (MSSA) has been less widespread
than with MRSA, but has still been reported®.

While the mechanism of resistance of S. aureus to quinolones is not
completely understood, there are authors who suggest that the rapid
emergence of ciprofloxacin resistance in S. aureus may be due to the
fact that a single-step point mutation alone can lead to high-level
resistance®. For &§. aureus, the frequency of alterations in DNA
gyrase caused by single-step mutations increases from 1 in 10? to 1
in 105 when bacteria are exposed to concentrations close to the
minimal inhibitory concentration. The £frequency of single-step
mutation to fluoroquinolone resistance in S. aureus ranges from 1.5
x10-5 at twice the MIC to <3.6 x 10 -12 at eight times the MIC; and
high level resistance occurs with serial exposure of bacteria to
increasing concentrations of fluorogquinolones’. »

15.3.2. Quinolone-resistance has been documented to occur in

Streptococcus pneumoniae. The mechanism for pneumococcal resistance
to the quinolones is also a one-step point mutation (single amino
acid substitution) in the DNA gyrase leading to high level
resistance®. Quinolone resistance to ciprofloxacin is more
prevalent than resistance to ofloxacin, with one paper in 1992
reporting 95% of pneumococcal isolates susceptible to ofloxacin and

3

Blumberg HM, Rimland D. J Infect Dis 163:1279-85, 1991.

4 Piercy BA. Antimicrob Agents Chemother 33:128-30, 1989; Mulligan ME, Ruane PJ, et.al. Am
J Med 82 (Suppl.4A):215-9, 1987.

5

Scaefler S. J Clin Microbjol 27:335-6, 1989; Shalit I, Berger SA. Antimicrob Agents

Chemother 33:593-4, 1989; Isaacs RD, Kunke PJ, et.al. Lancet 2:843, 1988; Daum TE, Schaberg DR.
dotimicrob Agents Chemother 34:1862-3, 19390.

1988.

6Blumberg HM, Rimland D. J Infect Dis 163:1279-85, 1991; Oshita Y, Hiramatsu K. A point
mutation in norA gene is responsible for quinolone resistance in Staphylococcus aureus. Biochem
Biophvs Res Commun 172:1028-34, 1990; Yoshida H, Bogaki M, et.al. Nucleotide sequence and
characterization of the Staphylococcus norA gene, which confers resistance to the quinolones. J
Bacteriol 172:6942-9, 1990; Neu HC. Bacterial resistance to the fluorogquinclones. Rev Infect Dis
10(suppl.1l):57-63, 1988; Sreedharan S, Oram M. DNA gyrase gyrA mutations in ciprofloxacin-
resistant strains of S§. aureus: close similarity with quinolone resistant mutations in E. coli. J

Bacteriol 172:7260-2, 1990.

7Blumberg HM, Rimland D. J Infect Dis 163:1279-85, 1991. -

8 Piddock LJV, Wise R. The selection and frequency of streptococci with decreased
susceptibility to ofloxacin and the other quinolones. J Antimicrobial Chemo 22(suppl C):45-51,
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only 68% of isolates susceptible to ciprofloxacin’. However, it
should be noted that development of resistance to antimicrobial
agents is a time-dependent phenomenon, and that ciprofloxacin has
been in use longer than ofloxacin. Data presented by the Center for
Disease Control?® at the 35th 1Interscience Conference on
Antimicrobial Agents and Chemotherapy showed that there .could be
significant development of resistance to ofloxacin in the period of
one year, such that the point prevalence for pneumococcal
intermediate resistance to ofloxacin was 1% in 1993 and 9.5% in
1994. However, it should be noted that there was no absolute
resistance detected in this study. Pharmacokinetic/pharmacodynamic
data have been used to attempt to predict the clinical efficacy of
antimicrobial agents against specific microorganisms. In the case of
the quinolone antimicrobials, the inhibitory quotient, defined as
the AUC/MIC ratio (the ratio of the Area Under the Concentration-
time Curve (AUC) of the antibiotic to the minimum inhibitory
concentration (MIC) of the S. pneumoniae isolate) has been shown to
be predictive of clinical efficacy, with an AUC/MIC value of 40
being the breakpoint for S. pneumonaie'. Levofloxacin, being the
active isomer of ofloxacin, achieves higher blood level of the
active isomer, and thus has a better inhibitory quotient for S.
pneumonaie, as described in the table below. However, it should be
noted that the MIC90 of some strains of S. pneumcnaie is now 24
mcg/mL for both ciprofloxacin and ofloxacin. At this higher MIC,
the inhibitory quotient for levofloxacin falls below the breakpoint
of 40. Thus, the margin for coverage of organisms with even a
marginal drift in MIC afforded even by the higher blood levels of
levofloxacin is borderline.

It should be noted that all these calculations are theoretical based
on the pharmaccokinetic/pharmacodynamic data of these compounds. For
ofloxacin, there remains a discrepancy between the inadequacy of the
inhibitory quotients and the clinical efficacy, with the clinical
efficacy being better than would be predicted by the marginal
inhibitory quotient against S. pneumonaie.

9Jones RN, Reller LB, Rosati LA. Ofloxacin, a new Broad Spectrum Fluorogquinolone:
Results from a Multicenter, National Comparative Activity Surveillance Study. Diag, Microbial
Infect Dives 15:425-34, 1992. ~

10 Butler JC;~Hofman J, Elliot JA, et.al. Late breaking abstract. 35th ICAAC, San
Francisco, CA, September 17-20, 1995.

U pr. pavia c. Hooper . Presented at the 35th ICAAC, San Francisco, CA, September, 1995.
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Table 15.3.A 7
Inhibitory quotients against Streptococcus pneumonaie for several-ef the
Fluoroquinolone Antibiotics: Calculated for MICs of 2 mcg/mL and 4 mcg/mL

MIC AUC/MIC MIC AUC/MIC

Ciprofloxacin 2 mcg/mL 11.6 4 mcg/mL 5.8
Ofloxacin 2 mcg/mL 43.5 4 mcg/mL 21.8
Levofloxacin 2 mcg/mL 60.7 4 mcg/mL 30.4

15.4. Issues regarding the CNS penetration of levofloxacin:
There is inadequate data regarding the CNS levels of levofloxacin. This
is particularly important in assessing the adequacy of this drug for
coverage against CNS seeding in bacteremic pneumococcal pneumonia.
However, also for CNS coverage in sinusitis (particularly S. pneumoniae
and S. aureus, given that the venous drainage of the sinus is posterior
into the venous drainage of the CNS.

According to the biopharmaceutics reviewer, the pharmacokinetics and
distribution of levofloxacin are comparable to that of ofloxacin, such
that extrapolation of the CSF penetration of ofloxacin to levofloxacin can
be used to calculate the theoretical CSF penetration of levofloxacin. The
CNS penetration ofloxacin is generally 40-50% of its blood level.
Theoretically, if the CNS levels of levofloxacin were 50% of the blood
levels of the drug, the inhibitory quotient (AUC/MIC) within the CNS for
S. pneumoniae (at an MIC of 2 MIC/mL) would be approximately 30, which is
below the breakpoint of 40 which correlates with clinically efficacy for
the quinolones. Thus, the coverage for S$. pneumoniae within the CNS
could, hypothetically, be marginal, particularly for pneumococcal
bacteremia. Again, this is based on a theoretical calculation using a
breakpoint calculated by Hooper for use win predicting the clinical
efficacy of the fluorogquinolones. The reader is referred to Section
15.2.2. for a discussion of the use of the inhibitory quotient in
extrapolating pharmacokinetic/pharmacodynamic data to clinical efficacy.
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Recommendations for the Use of Levofloxacin in the Treatment of
Acute Exacerbation of Chronic Bronchitis: —

1. Clinical Efficacy in the Treatment of Acute Exacerbation of

Chronic Bronchitis (Protocols K90-070 and M92-024): o7
Protocol KS0-070 demonstrated that the clinical cure rate of levofloxacin (65%)
in the treatment of acute exacerbation of chronic bronchitis meets statistical
criteria for equivalence to the comparison arm of cefaclor (58%). Protocol M92-
024 demonstrated that the clinical cure rate of levofloxacin (68%) in the
treatment of acute exacerbation of chronic bronchitis meets statistical criteria
for equivalence to the comparison arm of cefuroxime axetil (67%). These results
are summarized in Tables I and II, below.

Table I
Clinical Response Rates by Protocol:
FDA Clinically Evaluable Subjects (Protocols K90-070 and MR92-024)

Levofloxacin Cefaclor (K90-070)
Cefuroxime axetil (M92-024)
Protocol
N Cure Improve Fail N Cure Improve Fail
K90-070 95 | 62 (65) | 31 (33) | 2 (2) 127 | 74 {(58) | 49 (39) | 4 (3)
M92-024 196 | 134 (68) | 53 (27) | 9 (5) 203 | 137 (67) | 51 (25) | 15 (7)
Total 291 1 196 (67) | 84 (29) | 11 (4) 330 ] 211 (64) | 100 (30) | 19 (6)

Numbers shown in parentheses are percentages for that category.
*Results are presented for investigators with 10 or more evaluable patients in each treatment
group. All other investigators are combined under “other”.

Table II
Clinical Cure Rates and Confidence Intervals By Protocol:
FDA Clinically Evaluable Subjects (Protocols K90-070 and MR92-024)

Levofloxacin Cefaclor (XS0-070)
Cefuroxime (M92-024) 95% Confidence
Protocol Intervalc
) ol Cure N Cure
K90-070 95 | 6 2 (65) 127 | 7 4 (58) (-20.8, 6.8)
M92-024 196 | 134 (68) 2031137 (67) (-10.5, 8.8)
Total 291 | 196 (67) 330211 (64) (-10, 4)

*Clinical success is defined as either clinical cure or clinical improvement.
°Two-sided confidence interval for the difference (competitor minus levofloxacin AND cefuroxime
minus levofloxacin) in clinical success rate. - -
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Protocol K90-070 demonstrated that the clinical success rate (defined as the
combined percentage of patients who were clinically cured or improved at the
posttherapy clinical evaluation) of levofloxacin (98%) in the treatment..of acute
exacerbation of chronic bronchitis meets statistical criteria for equivalence to
the comparison arm of cefaclor (97%). Protocecl M92-024 demonstrated that the
clinical success rate of levofloxacin (95%) in the treatment of acute
exacerbation of chronic bronchitis meets statistical criteria for equivalence to
the comparison arm of cefuroxime axetil (93%). These results are summarized in

Table III, below.

Table III
Clinical Success Rates and Confidence Intervals by Protocol:
FDA Clinically Evaluable Subjects (Protocols K90-070 and MR92-024)

Levofloxacin Cefaclor (K90-070)
Cefuroxime (M92-024) 95% Confidence
Protocol Intervalc
N* Success** N Success
KS0-070 895 193 (98) 127 123 (97) (-6.2, 4.1)
M92-024 196 | 187 (95) 203 188 (93) (-7.9, 2.3)
Total 291 { 280 (96) 330 311 (94) (-5, 1)

*N=Number of patients for that category
*+Clinical success is defined as either clinical cure or clinical improvement. ©°Iwo-sided confidence
interval for the difference (competitor minus levofloxacin AND cefuroxime minus levofloxacin) in

clinical success rate.

Protocol K90-070 demonstrated that the overall success rate (defined as the
combined percentage of patients who were clinically cured or improved at the
posttherapy clinical evaluation PLUS had eradication of their admission pathogen)
of levofloxacin (92%) in the treatment of acute exacerbatiou of chronic
bronchitis meets statistical criteria for equivalence to the comparison arm of
cefaclor (91%). Protocol M92-040 demonstrated that the overall success rate of
levofloxacin (91%) in the treatment of acute exacerbation of chronic bronchitis
meets statistical criteria for equivalence to the comparison arm of cefuroxime
axetil (96¥%). These results are summarized in Table IV, on the following page.
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Table IV _
Overall Success Rates®* and Confidence Intervals by Protoceil:
FDA Microbiologically AND Clinically Evaluable Subjects

Levofloxacin Cefaclor (K90-070) o
Cefuroxime (M92-024)

Protocol 95% Confidence

Overall Overall Interval®

N® Success® N Success

K90-070 61 56 (92) 64 58 (91) (-12.7, 10.3)
M92-024 116 106 (91) 128 110 (86) (-14.2, 3.3)
Total 167 162 (97) 192 174 (91) (-7, 5)
*Overall success is defined as clinical cure or improvement with microbiologic eradication.

tResults are presented for investigators with 10 or more evaluable patients in each treatment group.
All other investigators are combined under “other”.

‘Numbers shown in parentheses are percentages for that category.

*Two-sided confidence interval for the difference (cefaclor minus levofloxacin AND cefuroxime minus
levofloxacin) in overall success rate.

Thus, the data from Protocols K90-070 and M92-024 meet regulatory criteria for
equivalence in the comparison of levofloxacin to an approved comparator using
three definitions of successful treatment outcome. The Division is, therefore,
justified in recommending the use of levofloxacin for the treatment of acute
exacerbation of chronic bronchitis based on the clinical criteria of equivalence
to an approved comparator drug.

2. Microbiologic Efficacy in the Treatment of Acute Exacerbation of Chronmic
Bronchitis (Protocols K90-070 and MS2-024):
2.1. Clinical Cure Rates by Pathogen:

Table V

Clinical Response for Subjects with Pathogens of Primary Interest:
FDA Clinically Evaluable Subjects (Protocols K90-070 and M92-024) -

Levofloxacin Cefaclor (K90-070)
Cefuroxime (M92-024)
Pathogen
n Cure Improve Fail N Cure Improve Fail

Haemophilus influenzae 54 | 33 (61) 19 (35) 2 (4) S0 | 24 (48) 24 (48) 2 (4)
Haemophilus parainfluenzae 32 |27 (84) | & (16) | O (0) 39 | 28 (72) 8 (21) | 3 (8)
Noraxella (Branhamella) catarrhalis 30|18 (60) |10 (33) |2 (7) 30 | 20 (67) 6 (20) ] 4 (13)
Staphylococcus aureus 12 | 6 (50) {5 (42) |1 (8) 34 |24 (71) | 7 (21) {3 (9)
Streptococcus pneumoniae 19 15 (79) 3 (16) 1 (5) 15 12 (80) 43 (20) 0 (0)

Numbers shown in parentheses are percentages for that category. i
*Nenumber of subjects who had that pathogen alone or in combination with other pathogens.

Table VI
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Clinical Cure Rates for Subjects with Pathogens of Primary Interest:
FDA Clinically Evaluable Subjects (Protocols K90-070 and M92-024)

Levofloxacin Cefaclor (K90-070) -
Cefuroxime (M92-024) 95% ‘
Pathogen Confidence
Nt Cure N Cure Intervalc
Haemophilus influenzae 54 33 (61) 50 24 (48) (-32, 6)
Haemophilus parainfluenzae 32 27 (84) 39 28 (72) (-31, 7)
Noraxella catarrhalis 30 18 (60) 30 20 (67) (-17, 31)
Staphylococcus aureus i2 6 (50) 34 24 (71) (-11, 53)
Streptococcus pneumoniae 19 15 (79) 15 12 (80) (-26, 28)

Numbers shown in parentheses are percentages for that category.

*N=number of subjects who had that pathogen alone or in combination with other pathogens.

‘two-sided confidence interval for the difference (cefaclor minus levofloxacin AND cefuroxime minus
levofloxacin) in microbiologic eradication rate.

2.2. Microbiologic Eradication Rates by Protocol:

Overall microbiologic eradication rates are listed by protocol in Table VII,
below. 1In both protocols, the 95% confidence intervals around the difference in
eradication rate (comparator minus levofloxacin) overlap zero, indicating
statistical equivalence of the two treatment arms for this outcome.

Table VII
Microbiologic Eradication Rates and Confidence Intervals by Protocol:
FDA Microbiologically Evaluable Subjects (Protocols K90-070 and M92-024)

Levofloxacin Cefaclor (KS0-070)
Cefuroxime (M92-024)

Investigator 95% Confidence

N BEradication® N Eradication Intervalc
K90-070 - 61 57 (93) 65 58 (89) (-15.6, 7.1)
M92-024 116 107 (93) 129 112 (87) (-13.8, 3.0)
Total 177 164 (93) 194 170 (88) 4-11, 1)
*Results are presented for investigators with 10 or more evaluable patients in each treatment group.

All other investigators are combined under “other”.

"Numbers shown in parentheses are percentages for that category.

‘two-sided confidence interval for the difference (cefaclor minus levofloxacin AND cefuroxime minus
levofloxacin) in microbiologic eradication rate.

2.3. Microbiologic Eradication Rates by Pathogen:

Microbiologic eradication rates for the pathogens requested by the sponsor in the
proposed package labeling (S. pneumoniae, H. Influenzae, H. parainfluenzae, M.
catarrhalis and §. aureus) are above 75% in both protocol K90-070 and M92-024.
In fact, the microbiologic rates for the pathogens other than S.' aureus (S.
pneumoniae, H. Influenzae, H. Parainfluenzae, M. catarrhalis) are all above 88%
in both protocols. §. aureus, on the other hand, had eradication rates of 75%



in both protocols.
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In all cases, the 95% confidence intervals for the difference

between the eradication rates of levofloxacin and comparator overlapped zero,
indicating that there was the two treatments were statistically eguivalent.
However, because of the low numbers of individual isolates, the calculation of
confidence intervals around the difference in eradication rates was not possible
for S. aureus, S. pneumoniae, H. parainfluenzae, M. catarrhalis in Protocol K90-
070 and for S. aureus in Protocol M92-024.
Table VIII, on the following page.

Table VIII

These results are summarized in

Microbiologic Eradication Rates by Pathogen Category and Pathogen:
FDA Microbiologically Evaluable Subjects (Protocols K90-070 and M92-024)

Levofloxacin Cefaclor (K90-070)
Cefuroxime (M92-024) 95%
Confidence

N Eradicated* N Eradicated*
Pathogen Category/Pathogen IntervalPl
Pathogen Category
Gram-positive aerobic pathogens 47 42 (89) 65 58 (89) (-12, 12)
Gram-negative aerobic pathogens 193 181 (94) 202 182 (90) (-9, 1)
Total by pathogen 240 223 (93) 267 240 (90) (-2, 8)
Total by subject 177 164 (93) 194 170 (88) (-11, 1)
Pathogen
Haemophilus influenzae 52 47 (90) 46 36 (78) (-26, 2)
Haemophilus parainfluenzae 32 32 (100) 34 32 (94) (-14, 2)
Moraxella catarrhalis 30 30 (100) 29 26 (90) (-21, 1)
Staphylococcus aureus 12 9 (75) 34 31 (91) (-10, 42)
Streptococcus pneumoniae 18 16 (89) 15 15 (100) (-3, 25) ~

= e

“Numbers shown in parentheses are percentages for that category.

»p two-sided confidence interval for the difference (cefaclor minus
levofloxacin) in microbiologic eradication rate was calculated for pathogens with 10 or more
admission isolates in each treatment group.

levofloxacin AND cefuroxime minus
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2.2. Microbiologic eradication rates of levofloxacin for individual
pathogens isolates from patients with acute exacerbation of
chronic bronchitis: -

2.2.1 Streptococcus pneumoniae:

The total number of isolates of Streptococcus pneumobfée from
levofloxacin-treated patients was 18: B in K90-070 and 10 in MS2-024. The
eradication rate of Streptococcus pneumoniae in levofloxacin-treated
patients was B88% in Protocol K90-070 and 90% in Protocol M92-024. 1In
addition, the 95% confidence interval for the difference in eradication
rates between levofloxacin and cefuroxime (Protocol M92-024) overlapped
zero, indicating statistical equivalence. Thus, although the total number
of isolates is suboptimal, the absolute and relative eradication rates all
support the inclusion of this organism in the labeling. However, the
issues surrounding the resistance of this organism to the quinolone
antibiotics need to be considered, since the use of this antibiotic in
general medical practice for the treatment of acute exacerbation of
chronic bronchitis will, in general, be empiric.

2.2.2. Haemophilus influenzae:

The total number of isolates of Haemophilus influenzae from levofloxacin-
treated patients was 52: 12 in K90-070 and 40 in M92-024. The eradication
rate of Haemophilus influenzae in levofloxacin-treated patients was 92% in
Protocol K90-070 and 90% in Protocol MS2-024. In addition, the 95%
confidence intervals for the difference in eradication rates between
(1) levofloxacin and cefaclor in Protocol K90-070 and (2) levofloxacin and
cefuroxime in Protocol M92-024 both overlapped zero, indicating
statistical equivalence. Thus, the total number of isolates is adequate,
and the absolute and relative eradication rates all support the inclusion
of this organism in the labeling.

2.2.3. Haemophilus parainfluenzae:

The total number of isolates of Haemophilus parainfluenzae from
levofloxacin-treated patients was 32: 4 in K90-070 and 28 in M92-024. The
eradication rate of Haemophilus influenzae in levofloxacin-treated
patients was 100% in Protocol K90-070 and 100% in Protocol M92-024. 1In
addition, the 95% confidence intervals for the difference in eradication
rates between levofloxacin and cefuroxime in Protocol M92-024 overlapped
zero, indicating statistical equivalence. Thus, the total number of
isolates is adequate, and the absolute and relative eradication rates all
support the inclusion of this organism in the labeling.

2.2.4. Moraxella catarrhalis:
The total number of isolates of Moraxella catarrhalis from levofloxacin-
treated patients was 30: 10 in K90-070 and 20 in M92-024. The eradication
rate of Moraxella catarrhalis in levofloxacin-treated patients was 100% in
Protocol KS0-070 and 100% in Protocol M92-024. In additian, the
confidence intervals for the difference in eradication rates between
levofloxacin and cefuroxime in Protocol M92-024 overlapped zero,
indicating statistical equivalence. Thus, the total number of isoclates is
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adequate, and the absolute and relative eradication rates all support the
inclusion of this organism in the labeling.

2.2.5. Staphylococcus aureus:

The total number of isolates of Staphylococcus aureus from levofloxacin-
treated patients was 12: 4 in study K90-070 and 8 in study M9%2-024. The
eradication rate of Staphylococcus aureus in levofloxacin-treated patients
was 75% in Protocol K90-070 and 75% in Protocol M92-024. In addition, the
9% confidence intervals for the difference in eradication rates between
levofloxacin and cefuroxime in Protocol M92-024 overlapped zero,
indicating statistical equivalence. Thus, although the eradication rate
for S. aureus in one protocol is statistically equivalent to comparator,
the total number of isolates is suboptimal and the absolute eradication
rates are borderline. The inclusion of this organism in the labeling is
equivocal.

In summary, given the eradication rates in the NDA database, the Division is
justified in granting H. influenzae, H. parainfluenzae, S. pneumoniae and M.
catarrhalis for the product labeling in the indication of acute exacerbation of
chronic bronchitis. The number of isolates of these four organisms is adequate
to assess the eradication rates for all of these organisms with the exception
of S. pneumoniae. Only 18 isolates of S. pneumoniae were obtained in the
combined protocols, and this is borderline, though not entirely unacceptable, for
" assessing an eradication rate for this organism. The medical officer will defer
to the team leader in granting S. aureus for the labeling, because of the low
number of organisms and the borderline absolute eradication rates. The team
leader may wish to recommend a repeat study with adequate numbers of S. aureus
for inclusion of this organism in the labeling, but this must be continent upon
follow-up surveillance for resistance to this organism, as discussed below. The
extensive discussion above regarding the resistance of both S§. aureus and S.
pneumoniae to quinolone antibiotics emphasizes the Medical Officer’s concerns
regarding the long term efficacy of levofloxacin for this indication.

3. Subsequent tlinical study for the treatment of Staphylococcus

aureus in acute exacerbation of chronic bronchitis:

The medical officer considers the data to support a claim for the treatment of
AECB resulting from infection with Staphylococcus aureus to be marginal. This
is based on the following reasons: (1) the low eradication rates of S. aureus
to levofloxacin documented in this database, (2) the low number of isolates of
S. aureus in these two protocols (3) the: rapid development of resistance (at
times during therapy) of S. aureus to the other quinolones. If the sponsor would
like S. aureus included in the label for this indication, the Medical Officer
recommends a rigorous subsequent study rigorous characterization of the
microbiology of clinical and microbiologic failures to assess for the development
of resistance in S. aureus during the course of therapy. -
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4. Phase 4 agreement requiring surveillance for the development of

resistance to levofloxacin: —

The extensive discussion above regarding the resistance of both S§. aureus and S.
pneumoniae to these agents emphasizes the medical officer’s concerns regarding
the long term efficacy of levofloxacin for this indication. The Medical officer
would recommend that a condition of the approval be a Phase 4 surveillance
program to document the development of resistance to this antimicrobial so that
product labeling can be updated accordingly.

4.1.

Streptococcus pneumoniae:

According to a DAIDP advisory committee recommendation in October 1991,
there exist significant concern about the resistance of S. pneumonaie to
the quinolone antibiotics, such that there was a recommendation of a
labeling change warning of the development of resistance in S. pneumoniae
and recommending that the “quinolones not be used as first line agent for
the treatment of infection due to presumed or confirmed [pneumonial] S.
pneumonaie”. As per the discussion of inhibitory quotients of several of
the quinolone antibiotics for S. pneumonaie, there does not exist a large
safety margin for levofloxacin in regards to the achievable blood levels
(AUC) and the MIC of this organism. In addition, the eradication rate of
S. pneumoniae in both Protocol K20-070 and Protocol M92-024 is below the
historic susceptibility rate of 95% for ofloxacin against S. pneumoniae.
Since granting S. pneumoniae as a pathogen requires that the Division
overturn a recommendation of this advisory committee, the Medical Officer
would thus recommend some type of post-marketing surveillance for the
development of resistance in this organism.

Staphylococcus aureus:

Although the Medical Officer cannot recommend without reservation the use
of 1levofloxacin for the treatment of acute exacerbation of chronic
bronchitis due to S. aureus, the use of this antibjiotic for the treatment
of this indication will generally be empiric, and, therefore, involve
empiric coverage of this organism. Thus, the development of resistance
in this organism is important to the labeling regardless of whether or not
S. aureus is included in the labeling, as this drug will most fregquently
be used empirically in the treatment of community-acguired acute
exacerbation of chronic bronchitis.
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Medical Officer’s Review of NDA 20-634

Levaquin®’ (levofloxacin) Tablets

Medical Officer’s Review of NDA 20-635 -
Levaquin® (levofloxacin) Intravenous Injection

Indication: Community-acquired Pneumonia

0 . f Clinical Studi .
1. Bivotal studies conducted primarily in the United States:

1.1. Study K90-071: A multicenter, randomized, open-label
study to compare the safety and efficacy of levofloxacin (488 mg
PO or 500 mg IV QD for 7-14 days) with ceftriaxone sodium (1 GM IV
gl2h or 2 GM IV g24h for 7-14 days) OR cefuroxime axetil (500 mg
PO BID for 7-14 days) in the treatment of community acquired
pneumonia in adults

1.2. Study M92-075: A multicenter, noncomparative, open-label
study to evaluate the safety and efficacy of levofloxacin (500 mg
PO or IV QD for 7-14 days) in the treatment of community acquired
pneumonia in adults :

2. Supportive Foreign Study:
2.1. 3355E-CLNQ25 T Multicenter, double-blind,
randomized, active-controlled study comparing levofloxacin (300 mg
PO QD for 7 days) with levofloxacin (300 mg PO BID for 7 days)
with amoxicillin (1 GM PO TID for 7-14 days) in the treatment of
community acquired pneumonia in adults
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Protoceol: Study K90-071:

Study Title:

A multicenter, randomized, open-label study to compare the safety and efficacy
of levofloxacin (488 mg PO or S00 mg IV QD for 7-14 days) with cefuroxime (500
mg PO BID for 7-14 days) OR ceftriaxone sodium (1 GM IV BID or 2 GM IV QD for 7-
14 days) in the treatment of community-acquired pneumonia in adults

Study dates: DATE STUDY INITIATED: November 11, 1992
DATE STUDY COMPLETED: January 25, 1995.

1. Study Objective:

The objective of this study was to compare the safety and efficacy of 488 mg
levofloxacin administered orally, or_ 500 mg levofloxacin administered
intravenously, once daily, for a total of 7 to 14 days with that of ceftriaxone
sodium, 1 to 2 grams administered intravenously once or twice daily, or 500 mg
cefuroxime axetil administered orally twice daily for a total of 7 to 14 days,
in the treatment of community-acquired pneumonia in adults.
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2. Protocol design:

This was a randomized, open-label, active-control, multicenter study designed to
evaluate the safety and efficacy of levofloxacin compared with ceftriaxore sodium
or cefuroxime axetil in the treatment of community-acquired pneumonia. This
study was conducted in the United States and Canada. Approximately 528 adult
subjects were to have been enrolled to ensure clinically evaluable data from a
minimum of 366 subjects (183 subjects per treatment group). Enrocllment could
continue until sufficient numbers of evaluable subjects with infections due to
critical pathogens had entered. Subjects were assigned randomly to receive either
levofloxacin 488 mg orally or 500 mg intravenously, once daily for 7 to 14 days,
or one of the two following comparative agents: ceftriaxone sodium 1 to 2 grams
given intravenously once a day or in equally divided doses twice a day, but not
to exceed 4 grams/day, or cefuroxime axetil S00 mg orally twice daily.

2.1 Randomization:

The randomization of the protocol was accomplished by a computer-generated
schedule prepared by RWJPRI and supplied to each investigator. The
schedule was generated using random permuted blocks of four and stratified
by study center to assign subjects in equal numbers to receive either
levofloxacin or ceftriaxone sodium/cefuroxime axetil on an open-label
basis. Subjects received an identification number in consecutive order of
study entry. Rosters of potential subjects were to be maintained by the
investigators and were to be designed to document that subjects were
neither enrolled in the study nor preferentially assigned to either
treatment arm on the basis of disease severity.

2.2. Study drug administration and treatment duration
2.2.1. Study drug administration and treatment duration for
levofloxacin and comparator

Treatment with either study drug or comparator was to continue for 7 to 14
days, as clinically indicated. Subjects treated with intravenous
levofloxacin could have been switched to oral levofloxacin at any time at
the discretion of the investigator. Likewise, subjects treated with
parenteral ceftriaxone sodium could have been switched to oral cefuroxime
axetil and at any time during the study at the discretion of the
investigator. The total duration of therapy on either the levofloxacin or
comparative regimen was not to exceed 7 to 14 days. If, in the opinion of
the investigator, a subject required a longer duration of therapy, the
subject could have been continued on the same study drug without any break
in dosing. The investigator was to contact the RWIPRI medical monitor for
approval to extend therapy in such cases. As further described below, the
dosing regimens described above represent amendments to the original
protocol which did not include an intravenous formulation of levofloxacin
and allowed for a lower total daily dose of ceftriaxone sodium.

am

2.2.2. Study drug administration and treatment duration for
antimicrobials added to the comparator arm for coverage of
atypical pathogens -

If M. pneumoniae or C. pneumoniae were suspected in subjects randomized
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to receive one of the comparative therapies, erythromycin 500 mg
administered orally or intravenously four times daily could have been
added to the treatment regimen. If Legionella was suspected, erythromycin
0.5 to 1 gram, administered orally or intravenously four times daily could
have been added to the treatment regimen. If routine cultures performed at
admission for subjects receiving comparative therapies failed to. reveal an
organism and/or the subject had a suspected atypical pathogen (M.
pneumoniae, C. pneumoniae, or L. pneumophila), erythromycin 500 mg taken
orally, or 0.5-1 gram given intravenously, may have been added four times
daily. Subjects randomized to treatment with levofloxacin were not to
receive erythromycin. Subjects randomized to a comparative treatment who
were not able to tolerate erythromycin could have been treated with
doxycycline at an appropriate dose. As with levofloxacin and ceftriaxone,
subjects treated with parenteral erythromycin could have been switched to
oral erythromycin at any time during the study at the discretion of the
investigator.

Clinical Assessment:

The protocol defined the window for assessment of posttherapy clinical
progress and any adverse events was to have been the 5-7 Days Posttherapy
visit. However, the window for posttherapy evaluation was broadened by
amendment to the original protocol to include any visit from 1-10 day
posttherapy. Other evaluations included: physical examination; culture
and Gram stain of respiratory specimens, if possible; chest X-ray; and
collection of samples for hematology, serum chemistry, serology and
urinalysis. Additionally, two specimens for blood culture were to have
been collected for any subject who had positive cultures at admission.
Subjects who had an infiltrate on the admission chest X-ray but negative
routine cultures were to have been followed up at a poststudy visit (21 to
28 days posttreatment). Convalescent serologies were to have been
obtained. Subjects in whom a persgsistent infiltrate (no documented
improvement from the baseline chest X-ray)} was noted on the posttherapy
chest X-ray and/or subjects with persistent symptoms or relapse at the
follow-up telephone contact were to return to the site 21 to 28 days
posttherapy for assessment, which consisted of the following: vital signs,
culture and Gram stain of respiratory specimens, chest examination for
clinical signs of pneumonia, chest X-ray, clinical response assessment.
Efficacy evaluations, included assessments of clinical signs and symptoms,
clinical response (assessed as cured, improved, failed, or unable to
evaluate at posttherapy and as cured, improved, relapsed, or unable to
evaluate at poststudy) and microbiolegic response by pathogen (assessed as
eradicated, persisted, persisted with acquisition of resistance or
unknown) and by infection(assessed as eradicated, persisted, or unknown).
Clinical symptoms were to be recorded as present or absent after
completion of therapy (five to seven days posttherapy). Clinical symptoms
were also to be recorded as present-or absent by the investigator at the
telephone contact 21 to 28 days after the end of therapy. Posttherapy and
poststudy microbiologic response was to be assessed by The R.W. Johnson
Pharmaceutical Research Institute (RWJPRI).-— Safety evaluations included
the assessment of treatment-emergent adverse events; laboratory tests of
hematology, blood chemistry, and urinalysis; and physical examinations
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including vital sign measurements.

Protocol Amendments —_—

The study protocol was amended several times after the study was
initiated. The first amendment, dated March 3, 1993, added an intravenous
formulation of levofloxacin and, thus, deleted the requirement that
subjects were to have been appropriate candidates for oral therapy only.
In addition, changes were made as follows:

(I) the requirement that subjects have clinical signs and symptoms of community-acquired
pneumonia was changed to clinical signs and symptoms of lower respiratory tract
infection and initial chest X-ray compatible with pneumonia;

(ii) exclusion criteria were expanded to include infection due to mycobacteria, subjects with
empyema, and subjects with HIV infection and a CD4 count <200, while the existing
criteria of suspicion of septic shock and use of tranquilizers were deleted from the
exclusion criteria;

(iii) the ceftriaxone sodium regimen was changed from 1 gram i.v. every 12 hours or 2 grams
i.v. every 24 hours to 1 to 2 grams given once daily or equally divided doses given
twice daily and it was clarified that the dose was not to exceed 4 grams/day;

{iv) collection of samples for peak and trough levofloxacin plasma levels at selected sites
was deleted;

(v) diagnostic criteria for atypical pathogens were added;

{vi) the requirement for collection of a plasma sample in the event of a serious adverse
event was added;

(vii) the requirement that Ery-tab ® have been the erythromycin formulation used was deleted,
and provisions were made to include intravenous erythromycin as well as the oral
regimen;

(viii) dosage adjustment in the presence of renal impairment was clarified;

(ix) C. pneumoniae was added as an atypical pathogen to have been studied;

(x) biopsies and pleural fluid were added as acceptable media for culture for admission
procedures and the requirement for PT and PTT determination for subjects receiving
anticoagulant therapy was specified;

(xi) the requirement for three specimens for blood culture was changed to two (preferably
three) ;

(xii) requirement of theophylline blood levels for subjects receiving this therapy was
deleted;

(xiii) provision was added to allow for dosing of subjects with suspected L. pneumcphila with
erythromycin 0.5 to 1 gram i.v. four times daily;

{xiv}) an acceptable second systemic antimicrobial agent was changed from zidovudine (AZT) to
antiviral agent;

(xv) a provision was added to allow subjects without an isclated pathogen at admission or a
pathogen resistant to study drug(s) to continue if clinical improvement was noted;

(xvi}) the requirement for an on-study chest X-ray was deleted and the need for a repeat
poststudy chest X-ray was changed from "if indicated" to "required" for subjects with
a significant infiltrate on posttherapy X-ray and qualified as “if indicated" for
subjects followed poststudy for serology;

(xvii) the requirement of a repeat DNA probe for M. pneumoniae at both the posttherapy and
poststudy evaluation was deleted;

(xviii) severity of admission diagnosis was to have been recorded on the potential subject
roster;

(xix) resistance to study drug was added as a reason a subject would have been considered
unevaluable for microbiologic efficacy;

The second protocol amendment, dated October 5, 1993, changed the dosing
instructions to allow for the treatment of inpatients with the oral
formulations; the minimum of three days of i.v. therapy was deleted. The
collection of cost-efficacy data was added. In addition, changes were made
as follows: -

(i) clarification that the requirement of a blood sample for the determination of
levofloxacin levels to have been drawn at the time of a serious adverse event was for
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subjects assigned to receive levofloxacin;

(i1) a requirement to cobtain samples for hematology, serum chemistry, and urinalysis was
added to the on-therapy evaluation;

(1ii) the definition of "unable to evaluate® for clinical response was changad.by adding
*subject lost to follow-up and not returning for posttherapy or poststudy
evaluation”;

iv) evaluability criteria were modified to state cases of polymicrobial infection with at
least one pathogen susceptible to the assigned study drug could have been-considered
evaluable and requirements for a subject to have been considered for microbiologic
efficacy were clarified:

(vl a positive DFA test, urinary antigen detection test, or DNA probe test could have been
considered diagnostic of infection due to L. pneumophila

{vi) specifics of *"clinical picture consistent with pneumonia"™ were defined in the inclusion
criteria;

(vii) the following were deleted as exclusion criteria: conditions requiring thoracic
surgical procedure or suspected septic shock, infection acquired in an institutional
setting other than a hospital, and tuberculosis;

(viii) admission specimens for blood culture were specified as having been applicable to
hospitalized subjects;

(ix) a change was made allowing for subjects receiving ceftriaxone sodium to have been dosed
twice daily, if clinically indicated;

(x) posttherapy evaluation was changed to indicate repeat serologies for M. pneumoniae, L.
pneumophila, and C. pneumonia were required for all subjects, while culture and Gram
stain of respiratory specimens were to have been done, if possible;

(xi) the requirement of a poststudy chest X-ray for subjects being seen only to obtain
convalescent serologies was deleted;

(xii) susceptibility data for C. pneumoniae were added;

(xiii) provisions for enrolling subjects who had received prior antimicrobial therapy were
defined;

{(xiv) allowance was made for subjects receiving a comparative therapy who required an
additional therapy to have been treated with doxycycline, if they were unable to
tolerate erythromycin;

(xv) required urinary antigen detection test for L. pneumophila at admission was added for
all subjects;

(xvi) documentation of eligible subjects was added to the potential subject roster;

{(xvii) provision was made for adjustment of erythromycin, doxycycline, and cefuroxime axetil
dosages for subjects with renal impairment;

(xviii) requirement for DFA confirmation (Legionella) was replaced by nonculture methods;

(xix) minimum inhibitory concentration (MIC) and disk zone requirements for increased doses
of levofloxacin were deleted;

{(xx) the MIC and inhibition zone diameter for H. influenzae were specified.

The protocol was amended for a third time on March 9, 1994, to clarify
provisions ‘for enrollment of subjects who received or failed previous
nonstudy antimicrobial therapy and to further clarify the exclusion
criteria regarding subjects with seizure disorders or unstable psychiatric
conditions. In addition, the definition of the clinical " response of
"improved" was modified to clarify that subjects who required additional
antimicrobial therapy could not have been considered clinically improved
and the definition of "unable to evaluate" was further clarified, as was
the provision for contacting the RWJPRI medical monitor before extending
therapy. Several changes in evaluability criteria for the efficacy
analysis were also made:

(i} specification that subjects with clinical failure receiving greater than 48 hours but
fewer than five days of therapy could have been considered evaluable;

(ii) requirement that bacteriologic cultures have been obtained between 1-10 days PT rather
than 2-9 days PT for subjects to have been evaluable;

(iii) omission of the provisions that subjects who had taken study drug for more than 20 days
(unless due to a persistent pathogen) or who failed to meet specific entrance
criteria would have been excluded from the efficacy analysis;

(iv) deletion of resistance to study drug as a criterion for classifying a subject as
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microbiologically unevaluable;
(v) subjects receiving doxycycline in accordance with the protocol were defined as evalua.blg.

s
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3. Diagnostic criteria:

3.1. Clinical: The diagnosis was based on having had at least twe of the
following signs and symptoms of community-acquired pneumonia:

- fever (oral temperature 238 C or 100.4 F or rectal _ _.
temperature 239 C or 102.2 F)

- cough

- production of purulent sputum (<10 epithelial cells and >25
WBC per low power field)

- chest pain

- shortness of breath

- evidence of pulmonary consolidation on physical examination
(rales on auscultation, dullness to percussion, or
egophony) .

3.2. Radiographic: chest X-ray showing an infiltrate compatible with
acute infection

3.3. Microbiologic: culture of purulent sputum (<10 epithelial cells and
>25 WBC per low power field)

4. Inclusion and exclusion criteria:

Subjects may have been included in the study if they satisfied the following
inclusion and exclusion criteria, as outlined in Sections 4.1 and 4.2,
respectively.

4.1. Inclusion criteria:

There were multiple revisions to the inclusion criteria during the course of the
study, and these changes are outlined in chromnological order in the following
paragraphs.

4.1.1. Inclusion criteria as per Original Protocol dated

June 10, 1992:

Subject must have been at least 18 years old with clinical signs and symptoms of
community-acquired pneumonia including chest X-ray with an infiltrate compatible
with acute infection, gram stain revealing numerous neutrophile and few or no
squamous epithelial cells.

4.1.2. Inclusion criteria as per Amendment #1 dated March 3, 1993:

Subject must have been at least 18 years old with clinical signs and symptoms of
a lower respiratory tract infection and an initial chest X-ray compatible with
acute pneumonia

4.1.3. Inclusion criteria as per Amendment #2 dated
October 5, 1993:

The inclusion criteria in Protocol Amendment #2 were unchanged -from Protocol
Amendment #1, dated March 3, 1993. _

4.1.4. Inclusion criteria as per Amendment #3 dated March 9, 1994:
The inclusion criteria in Protocol Amendment #3 were unchanged from Protocol
Amendment #2, dated October 5, 19%93.



4.2. Exclusion criteria: ,
A subject was to have been excluded from the study if any of the_exclusion

243

criteria were met. There were multiple revisions to the exclusion criteria during
the course of the study, and these changes are outlined in chronological order

in the following paragraphs.

4.2.1.

P

Exclusion criteria as per Original Protocol dated

June 10, 1992:

previous allergic or serious adverse reaction to any member of the quinolone or
cephalosporin classes of antimicrobials, or a severe reaction to penicillin

diagnosis of cystic fibrosis, tuberculosis, or an infection due to fungus,
parasite, virus, or other organism resistant to either study regimen

severe renal failure

presence of neutropenia

high likelihood of death during the course of study

presence of any seizure or major psychiatric disorder

pPregnant women or nursing mothers.

Exclusion criteria as per Amendment #1 dated March 3, 1993:

previous éllergic or serious adverse reaction to any member of the quinolone or
cephalosporin classes of antimicrobials, or a severe reaction to penicillin

diagnosis of cystic fibrosis, tuberculosis, or an infection due to fungus,
parasite, virus, mycobacteria or other organism resistant to either study
regimen

Conditions requiring a thoracic surgical procedure (e.g., empyema)

Severe renal failure (creatinine clearance < 20 mL/min)

Presence of neutropenia (< 500 PMN's/mm?)

High likelihood of death during the course of the study

Infection acquired in a hospital

Subjects with septic shock

Stipulations for use of a second systemic antimicrobial regimen with the
levofloxacin treatment regimen: Subjects who develop bacterial
pneumonia while receiving AZT or a systemic antifungal or antiviral
agent were eligible for study entry and may continue these
medications.

History of any seizure disorder or major psychiatric disorder requiring
the administration of major tranquilizers

Subjects with empyema

pregnant women or nursing mothers.

Use of an investigational agent within 30 days prior to entry into the
study .

Previous treatment under this protocol.

Subjects with HIV infection and CD4 count <200.

Reasons why any subjects were not enrolled must have been documented on
the Potential Subject Roster.

.
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Exclusion criteria as per Amendment #2 dated

October 5, 1993:

previous allergic or serious adverse reaction to any member of the
quinolone or cephalosporin classes of antimicrobials, or a severe
reaction to penicillin

diagnosis of cystic fibrosis, tuberculosis, or an pulmonary-infection
due to fungus, parasite, virus, mycobacteria or other organism
resistant to either study regimen

severe renal failure (creatinine clearance < 20 mL/min)

presence of neutropenia (< 500 PMN's/mm?)

high probability of death during the course of study

history of any seizure disorder or major psychiatric disorder

pregnant women or nursing mothers.

Infection acquired in a hospital or other institutional setting

Stipulations for use of a second systemic antimicrobial regimen with the
levofloxacin treatment regimen: Subjects who develop bacterial
pneumonia while receiving AZT an antifungal or antiviral agent were
eligible for study entry and may continue these medications.

History of any seizure disorder or major psychiatric disorder

Subjects with empyema

Pregnant women or nursing mothers

Use of an investigational agent within 30 days prior to entry into the
study

Previous treatment under this protocol.

Subjects with HIV infection and CD4 count «<200.

Exclusion criteria as per Amendment #3 dated March 9, 1994:

previous allergic or serious adverse reaction to any member of the quinolone or
cephalosporin classes of antimicrobials, or a severe reaction to penicillin

diagnosis of cystic fibrosis, tuberculosis, or an pulmonary infection due to
fungus, parasite, virus, mycobacteria or other organism resistant to either
study regimen

severe renal failure

presence of neutropenia (< 500 PMN's/mm?)

high probability of death during the course of study

history of any seizure disorder or major psychiatric disorder

Presence of seizure disorder

Unstable paychiatric conditions.

pregnant women or nursing mothers.

Infection acquired in a hospital

Stipulations for use of a second systemic antimicrobial regimen with the
levofloxacin treatment regimen: Subjects who develop bacterial pneumonia
while receiving AZT or an antifungal or antiviral agent were eligible for
study entry and may continue these medications.

Presence of any seizure disorder or major psychiatric disorder requiring
the administration of major tranquilizers

Unstable psychiatric conditions - -

Subjects with empyema _

Pregnant women or nursing mothers

Use of an investigational agent within 30 days prior to entry into the
study -

Previous treatment under this protocol.

Subjects with HIV infection and CD4 count <200.



245

5. Dosage and Administration:
5.1. Study Drug Administration: —_—
5.1.1. As per Original Protocol dated June 10, 1992:

Equal numbers of subjects were to have been assigned to each treatment
regimen according to a computer-generated randomization schedule Pbrepared
by the sponsor. The following two regimens were to have been utilized:

1. Levofloxacin 488 mg (5 x 97.6 mg tablets) PO g24h for 7-14 days

2. Ceftriaxone sodium 1 gm IV qgi2h or 2 gm IV g24h for 7-14 days (for
those subjects enrolled as inpatients)OR Cefuroxime axetil 500 mg PO
gl2h for 7-14 days (for those subjects enrolled as outpatients)

- Duration of ceftriaxone sodium therapy was to have been a minimum of three days. The
subject may then have been placed on cefuroxime axetil 500 mg (2 x 250 mg tablets)
PO ql2h for the remainder of therapy, if clinically indicated.

- FPor those subjects receiving levofloxacin who had pathogens isolated with an MIC greater
than 1.0 meg/mL but less than or equal to 4.0 mcg/mL (or zone size greater than or
equal to 13 mm but less than 18 mm for both ofloxacin and levofloxacin disks) and/or
who were not clinically improving, the dosage may have been increased to 488 mg PO
or 500 mg IV gl2h.

- For those subjects receiving the comparative therapies, Ery-Tab® (Abbott Laboratories,
North Chicago, IL) Erythromycin 500 mg IV or PO gid may have been added, if M.
pneumoniae, L. pneumophila, or C. pneumoniae was suspected. If Legionella pneumophila
was suspected, erythromycin 0.5-1 gm IV qid may have been added. If these pathogens
were confirmed by culture or by DFA (Legionella), these subjects may have been
continued on erythromycin alone.

- Outpatient subjects randomized to the active-control regimen were to have received
cefuroxime axetil S00 mg PO ql2h for the duration of therapy.

5.1.2. As per Protocol Amendment #1 dated March 3, 1993:

Equal numbers of subjects were to have been assigned to each treatment
regimen according to a computer-generated randomization schedule prepared
by the sponsor. The following two regimens were to have been utilized:

1. Levofloxacin 488 mg (5 x 97.6 mg tablets) PO g24h for 7-14 days (for
those subjects enrolled as outpatients) OR Levofloxacin 500 mg IV
g24h for 7-14 days (for those subjects enrolled as inpatients). The
intravenous levofloxacin was to have been diluted in 80 mL DW
(dextrose) to achieve a total volume of 100 mL for infusion over a
period of one (1) hour. Duration of levofloxacin IV therapy was to
have been a minimum of three days. The subject may then receive
levofloxacin 488 mg PO q24h for the remainder of therapy, if
clinically indicated.

2. Ceftriaxone sodium 1 gm IV gl2h or 2 gm IV g24h for 7-14 days 1 to 2
grams given once a day or in egqually divided doses twice a day (for
those subjects enrolled as inpatients)OR Cefuroxime axetil 500 mg PO
gl2h for 7-14 days (for those_subjects enrolled as outpatients)

- Duration of ceftriaxone sodium therapy was to have been a minimum of three days. The total
daily dose of ceftriaxone sodium should not exceed 4 grams/day. The subject may then
have been placed on cefuroxime axetil $00 mg (2 x 250 mg tablets) PO gl2h for the
remainder of therapy, if clinically indicated.

- For those subjects receiving the comparative therapies, Ery-Tab® (Abbott Laboratories,
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North Chicago, IL) Erythromycin 500 mg IV or PO qid may have been added, if M.
pneumoniae, L. pneumophila, or C. pneumoniae was suspected. If L. pneumophila was
suspected, erythromycin 0.5-1 gm IV qid may have been added. If these pathogens were
confirmed by culture or by DFA (Legionella), these subjects may have beem continued
on erythromycin alone.

- Outpatient subjects randomized to the active-control regimen were to have received
cefuroxime axetil 500 mg PO ql2h for the duration of therapy.

- -

5.1.3. Protocol Amendment #2 dated October 5, 1993:

Equal numbers of subjects were to have been assigned to each treatment
regimen according to a computer-generated randomization schedule prepared
by PRI. The following two regimens were to have been utilized:

1. Levofloxacin 488 mg (5 x 97.6 mg tablets) PO g24h for 7-14 days (for
those subjects enrolled as outpatients) OR Levofloxacin 488 mg (5 x
97.6 mg tablets) PO or 500 mg IV g24h for 7-14 days (for those
subjects enrolled as inpatients) The intravenous levofloxacin was to
have been diluted in 80 mL D5W (dextrose) to achieve a total volume
of 100 mL for infusion over a period of one (1) hour. Duration of
levofloxacin IV therapy was to have been a minimum of three days.
Subjects who began therapy on IV levofloxacin may have been switched
to the oral formulation at any time, as the subject may then receive
levofloxacin 488 mg PO q24h for the remainder of therapy, if
clinically indicated.

2. Ceftriaxone sodium 1 gm IV gl2h or 2 gm IV g24h for 7-14 days 1 to 2
grams IM or IV given once a day or in equally divided doses twice a
day or cefuroxime axetil 500 mg PO ql2h (for those subjects enrolled
to have been treated as inpatients) OR Cefuroxime axetil 500 mg PO
ql2h for 7-14 days (for those subjects enrolled to have been treated
as outpatients).

-~ Total duration of ceftriaxone sodium and/or cefuroxime axetil therapy was to have been 7-
14 days. The total dally dose of ceftriaxone scdium should not exceed 4 grams/day.
Subjects who began therapy on ceftriaxone sodium may have been switched to cefuroxime
axetil at any time, as clinically indicated. The subjects may then have been placed
on cefuroxime axetil 500 mg (2 x 250 mg tablets) PO glzh for the remainder of
therap};, if clinically indicated. For subjects assigned to levofloxacin therapy who,
at enrollment, have hypotension (diastolic blood pressure <60 mmHg) in the sbsence
of volume depletion, altered mental status, who require intubation, mechanical
ventilation, or have a baseline respiratory rate >28 minutes  .the dosage of
levofloxacin may have been increased to 488 mg PO or 500 mg IV ql2h. For those
subjects receiving levofloxacin who have pathogens isclated with an MIC greater than
1.0 mcg/mL but less than or equal to 4.0 mcg/mL (or zone size greater than or equal
to 13 mm but less than 18 mm for both ofloxacin and levofloxacin disks) and/or who
were not clinically improving, the dosage of levofloxacin may have been increased to
488 mg PO or 500 mg IV qglzh.

- For those subjects receiving the comparative therapies, Ery-Tab® (Abbott Laboratories,
North Chicago, IL) Erythromycin 500 mg IV or PO qid may have been added, if M.
pneumoniae, L. pneumophila, or (. pneumoniae was suspected. If L. pneumophila
infection was suspected, erythromycin-0.5-1 gm PO or IV qid may have been added. If
these pathogens are confirmed by culture or by DFA (Legionella) nonculture methods,
these subjects may have been continued on erythromycin alone (or doxycycline)
monotherapy.
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5.1.4. Protocol Amendment #3 dated March 9, 1994:

Equal numbers of subjects were to have been assigned to each_treatment
regimen according to a computer-generated randomization schedule prepared
by PRI. The following two regimens were to have been utilized:

1. Levofloxacin 488 mg (5 x 97.6 mg tablets) PO g24h for 7-14 days (for
those subjects enrolled as outpatients) OR Levofloxacin 500 mg IV
g24h for 7-14 days (for those subjects enroclled as inpatients). The
intravenous levofloxacin was to have been diluted in 80 mL D,W
(dextrose) to achieve a total volume of 100 mL for infusion over a
period of one (1) hour. Duration of levofloxacin IV therapy was to
have been a minimum of three days. Subjects who began therapy on IV
levofloxacin may have been switched to the oral formulation at any
time, and the subject may then receive levofloxacin 488 mg PO g24h
for the remainder of therapy, if clinically indicated.

2. Ceftriaxone sodium 1 gm IV ql2h or 2 gm IV g24h for 7-14 days, 1 to 2
grams IM or IV given once a day or in equally divided doses twice a
day or cefuroxime axetil 500 mg PO ql2h (for those subjects enrolled
to have been treated as inpatients) or Cefuroxime axetil 500 mg PO
gl2h for 7-14 days (for those subjects enrclled to have been treated
as outpatients).

- Total duration of ceftriaxone sodium and/or cefuroxime axetil therapy was to have been 7-14
days. The total daily dose of ceftriaxone sodium should not exceed 4 grams/day.
Subjects who began therapy on ceftriaxone sodium may have been switched to cefuroxime
axetil at any time, as clinically indicated.

-~ If, in the opinion of the investigator, a subject requires a longer duration of any study
therapy, the PRI medical monitor should have been contacted.

- For subjects assigned to levofloxacin therapy who, at enrollment, have hypotension
(diastolic blood pressure <60 mmHg) in the absence of volume depletion, altered
mental status, who require intubation, mechanical ventilation, or have a baseline
respiratory rate >28 per minute the dosage of levofloxacin may have been increased
to 488 mg PO or 500 mg IV gl2h.

- For those subjects receiving the comparative therapies, Erythromycin 500 mg IV or PO gid
may have been added, if M. pneumcniae, or C. pneumoniae was suspected. If L.
poeumophila infection was suspected, erythromycin 0.5-1 gm PO or IV qid may have been
added. If these pathogens were confirmed by culture or) nomculture methods, these
subjects may have been continued on erythromycin alone (or doxycycline) monotherapy.

5.1.5. As per Clinical Trial Report from CANDA submission:
Subjects were assigned randomly to receive either 1levofloxacin or
ceftriaxone sodium/cefuroxime axetil. Subjects assigned to the
levofloxacin treatment group received five 97.6-mg levofloxacin tablets
once daily for a total daily dose of 488 mg levofloxacin or a 100 mL
solution containing 500 mg of levofloxacin in DSW once daily as a one-hour
intravenous infusion. Subjects given the intravenous formulation could
then receive the oral formulation if clinically indicated. The duration of
therapy was to have been 7 to 14 days. Subjects assigned to the
comparative control group received either 1 to 2 grams ceftriaxone sodium
given intravenously once daily or in equally divided doses given twice
daily, or two 250-mg cefuroxime axetil tablets twice daily for a total
daily dose of 1000 mg. The drug could have been given intramuscularly when
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intravenous access was not available. The total dose of ceftriaxone sodium
was not to exceed 4 grams/day. If M. pneumoniae or C. pneumoniae were
suspected in subjects randomized to receive a comparative .therapy,
erythromycin 500 mg, administered orally or intravenously four times
daily, could have been added to the treatment regimen. If Legionella was
suspected, erythromycin 0.5 to 1 gram administered orally or intravenously
four times daily could have been added to the treatment regimen. Subjects
who began therapy on ceftriaxone sodium may have been switched to
cefuroxime axetil at any time, as clinically indicated. Subjects unable to
tolerate erythromycin could have been treated with doxycycline
inappropriate doses. The total duration of therapy was to have been 7 to
14 days. If, in the opinion of the investigator, a subject required a
longer duration of therapy, the subject could have been continued on the
same study drug without any break in dosing. The investigator was to
contact RWJPRI for approval to extend therapy in these cases. The
levofloxacin dosage could have been increased, at the discretion of the
investigator, to 488 mg orally or 500 mg i.v. every 12 hours for subjects
with severe infection, defined as those with hypotension (diastolic blood
pressure <60 mmHg) in the absence of volume depletion; subjects with
altered mental status; subjects who required intubation or wmechanical
ventilation, or subjects who had a baseline respiratory rate >28 breaths
per minute; or subjects with bacteremia. The levofloxacin dosage was to
have been reduced for subjects with calculated creatinine clearance values
of 20 to 50 wL/min. These subjects were to receive an initial (loading)
dose of 500 mg i.v. or 488 mg p.o. of levofloxacin followed by
levofloxacin 500 mg i.v. or 488 mg orally every 48 hours. Subjects who had
creatinine clearances of 20 to 50 mL/min and who were receiving
levofloxacin every 12 hours were to have their dosage interval adjusted to
every 24 hours. For subjects with renal impairment who were randomized to
receive comparative treatment, medication was to have been adjusted in
accordance with package instructions.

5.2. Concomitant use of medications and other antimicrobial agents:
The use of other medications during the study was to have been kept to a minimum.
Administration of nonstudy systemic antimicrobials was prohibited and aluminum-
magnesium based antacids (e.g., Maalox® ) and mineral supplements or vitamins
with iron or minerals were strongly discouraged because they might decrease
bioavailability of study drug. However, if administration of an antacid was
necessary, it was to have been administered at least two hours before or after
study drug administration. If the administration of any other medication (e.g.,
aspirin) was required, it was reported on the subject's case record form.
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6. Efficacy Criteria per Sponsor:

Efficacy evaluations included evaluation of clinical signs and symptomss—clinical
response ratings (assessed as cured, improved, failed, or unable to evaluate at
posttherapy and as cured, improved, relapsed, or unable to evaluate at
poststudy), and microbiologic eradication rates by pathogen (assessed as
eradicated, persisted, persisted with acquisition of resistance, or unknown) and
by infection (assessed as eradicated, persisted, or unknown). Microbiologic
response in the group of subjects evaluable for microbiologic efficacy
represented the secondary efficacy variable for this study. Safety evaluations
included the incidence of treatment-emergent adverse events; laboratory tests of
hematology, blood chemistry, and urinalysis; and physical examinations including
vital signs.

7. Schedule and procedures for Efficacy and Safety Evaluations
7.1. Clinical Efficacy Evaluation:

7.1.1. Clinical Signs and Symptoms:

Clinical symptoms of a lower respiratory tract infection including chills,
increased cough, production of purulent sputum, increased sputum, pleuritic chest
pain, and shortness of breath were to be indicated by the investigator as present
or absent at admigsion, at the posttherapy visit (five to seven days after the
end of therapy), and at the poststudy follow-up telephone contact and/or visit
(21 to 28 days after the end of treatment). Clinical signs of pneumonia obtained
from a chest examination (diminished breath sounds, rales, egophony, rhonchi, or
wheezes) were to be assessed and graded by the investigator as none, mild,
moderate, or severe at admission and at the posttherapy visit (five to seven days
after the end of therapy). In addition, the investigator was to examine the chest
X-ray for the presence or absence of acute infiltrates or other pulmonary
abnormalities. For subjects with a significant persistent infiltrate and no
documented improvement on the previous chest X-ray compared with baseline,
persistent symptoms at the posttherapy evaluation, or possible relapse at the
follow-up telephone contact, the chest examination and chest X-ray were to be
repeated at a poststudy visit (21 to 28 days posttherapy).

7.1.2. Clinical Response Rating:
7.1.2.1. Clinical Response Rating: Posttherapy Evaluation

At the posttherapy visit five to seven days after the end of therapy, the
investigator was to assess clinical response as cured, improved, failed, or
unable to evaluate. The definitions for these assessments are as follows:

Clinical Cure: Resolution of signs and symptoms associated with active
infection and an improvement in or resolution of chest X-ray findings.
Clinically Improved: Incomplete resolution of signs, symptoms and chest X-
ray findings and no additional antimicrobial therapy required. Subjects who
were lost to follow-up but who had "clinical improvement® listed. as the
reason for change in study drug administration from intravenous to oral
route of administration were assigned posttherapy clinical response ratings
of *Clinically Improved”. .
Clinical Failure: No response to therapy.

Unable to evaluate: Not able to evaluate because subject lost to follow-up.
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7.1.2.2. Clinical Response Rating: Poststudy Evaluation

At the poststudy visit (Posttherapy Days 21-28), which was required for subjects
with a significant persistent infiltrate on chest X-ray at the posttherapy
evaluation and subjects with persistent symptoms or relapse at the poststudy
telephone contact, the investigator was to assess clinical response as cured,
improved, relapse, or unable to evaluate by comparing poststudy and posttherapy
symptoms, signs from chest examination, and chest X-ray findings. The definitions
for these assessments are as follows:

Clinical Cure: Resolution of signs and symptoms associated with active
infection and improvement in or resolution of chest X-ray findings.
Clinically Improved: Continued incomplete resclution of signs and symptoms
with no deterioration or relapse since the posttherapy evaluation and no
additional antimicrobial therapy required.

Clinical Relapse: Resolution or improvement of signs and symptoms at the
posttherapy evaluation (Posttherapy Clinical Response of Cure or Improved)
followed by reappearance or worsening of signs and symptoms of infection.
Unable to Evaluate: Not able to evaluate because subject lost to follow-up
and did not return for poststudy evaluation.

For purposes of statistical summaries and analyses, a poststudy clinical response
was based on the results of the clinical evaluation during the poststudy visit
or (if there was no poststudy visit) on the results of the follow-up telephone
contact. For subjects who had a poststudy evaluation, the poststudy clinical
response was determined by the investigator. For subjects who had no poststudy
evaluation and had a follow-up telephone contact, the clinical response was
determined as follows:

- If a subject was cured or improved posttherapy, and a relapse of symptoms
occurred, then the poststudy clinical response was "RELAPSE."

- If a subject was cured at posttherapy, and a relapse of symptoms had not
occurred, then the poststudy clinical response was "CURED."

- If a subject was improved at posttherapy, a relapse of symptoms had not
occurred, and persistent symptoms were not resolved, then the poststudy
clinical response was "IMPROVED."

- If a subject was improved at posttherapy, a relapse of symptoms had not
occurred, and persistent symptoms were resolved then the poststudy response
was "CURED."

For subjects with no poststudy clinical evaluation and no follow-up telephone
contact, the poststudy clinical response was not determined.

. Microbiologic Efficacy Evaluation:

.1l. Specimen Collection
7.2.1.1. Respiratory Secretions
Respiratory specimens were to be obtained including deep expectorated or
suctioned sputum, transtracheal =-aspirate, pleural fluid, bronchial
brushings, biopsies, or washings. Respiratory specimens_were to be
collected within 48 hours prior to admission for culture, Gram stain, and
susceptibility tests. Specimens also were to have been cultured  for M.
pneumoniae, L. pneumophila, and C. pneumoniae, if the local laboratory had
the capability to perform these cultures. Optional studies included a
direct fluorescent antibody test (DFA) of sputum or bronchoalveolar lavage

7.2
7.2
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fluid for L. pneumophila and a DNA probe test for detection of infection
caused by Legionella sp. The Infectious Disease Laboratory at Indiana
University Medical Center (Indianapolis, IN) was used for _Chlamydia
evaluation. If the subject could produce sputum, specimens were to be
obtained at the posttherapy visit (five to seven days after the end of
therapy) and poststudy visit (21 to 28 days after the end of thexapy) for
culture, susceptibility testing, and Gram stain.

7.2.1.2. Blood Culture

At least two separate specimens for blood cultures were to be obtained
from each hospitalized subject within 48 hours before therapy was started.
Cultures were to be repeated during therapy (Days 2-4) and at the
posttherapy visit (Posttherapy Days 5-7), if at least one of the admission
blood cultures was positive.

7.2.1.3. Serology

Blood samples were to be obtained from each subject at admission (within
48 hours before therapy start) and posttherapy (Posttherapy Days 5-7) for
serologic studies of C. pneumoniae, M. pneumoniae, and L. pneumophila.
These evaluations were to be repeated at the poststudy (Posttherapy Days
21-28) visit.

7.2.1.4. Urinary Antigen Testing

Urine specimens were to be obtained at admission (within 48 hours before
therapy start). A urinary antigen detection test for L. pneumophila was to
be performed for all subjects.

7.2.2. Susceptibility Testing

Susceptibility to levofloxacin, ceftriaxone sodium, and cefuroxime axetil was to
be determined for all aerobic pathogens (with the exception of M. pneumoniae, L.
pneumophila, and C. pneumoniae). The MIC susceptibility was to be the primary
susceptibility criterion. If the MIC values were not available, disks were to be
used to determine susceptibility. Disk susceptibility testing was to be performed
for all aerobic pathogens with the exception of M. pneumoniae, L. pneumophila,
and C. pneumoniae in accordance with the National Committee for Clinical
Laboratory Standards (NCCLS) methods using 5-pug levofloxacin disks provided by
RWJIPRI for levofloxacin susceptibility, and ceftriaxone sodium and cefuroxime
axetil disks provided by the study center for susceptibility to these comparative
therapies. Minimum inhibitory concentrations for levofloxacin, ceftriaxone
sodium, and cefuroxime axetil were to be determined using a broth microdilution
susceptibility assay for all aerobic pathogens, excluding M. pneumoniae, L.
pneumophila, and C. pneumoniae. MIC determinations were to be preformed by R. M.
Alden Research Laboratory (Santa Monica, CA).
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7.2.3. Diagnosis of Infection Due to Atypical Pathogens -
Diagnosis of infection due to M. pneumoniae, L. pneumophila, or C. pneumeniae was
to be made on the basis of the clinical, radiologic, seroclogic, and other
diagnostic criteria, as described in the following case definitions:

7.2.3.1. Legionella case definition:

Clinical and radiologic evidence of pneumonia in association with

one or more of the following:

(I) a single IgM enzyme-linked immunosorbent assay (ELISA) titer
21:256 or a four-fold increase or decrease in titer from
admission to posttherapy or poststudy;

(ii) a single IgG ELISA titer :1:256 or a four-fold increase or
decrease in titer from admission to posttherapy or poststudy;

(iii) a positive DFA on sputum, bronchial lavage, or tracheal
aspirate;

(iv) a positive culture at admission for L. pneumophila from
respiratory specimens; or

(v} a positive urine antigen test.

7.2.3.2. Chlamydia pneumoniae case definition:
Respiratory signs and symptoms compatible with C. pneumoniae
infection in association with one or more of the following:

(I) a single microimmunofluorescence IgM titer 21:32 or a four-fold
increase or decrease in titer from admission to posttherapy or
poststudy;

(ii) a single microimmunofluorescence IgG titer >1:512;

(iii) a positive admission sputum or nascopharyngeal culture; or

(iv} a positive culture from pleural fluid or other pertinent
respiratory tissue or fluid.

7.2.3.3. Mycoplasma case definition:
Clinical and radioclogic evidence of pneumonia in association with
one or more of the following:

(I) a single IgM ELISA titer 21:16 or a four-fold increase or

" decrease in titer from admission to posttherapy or poststudy;

(ii) a single IgG ELISA titer 21:128 or a four-fold increase or

decrease in titer from admission to posttherapy or poststudy;

(iii) a positive culture from sputum or other respiratory fluid or
material.

The criteria described above for diagnosis of C. pneumoniae and Mycoplasma
infections using a single IgG titer have been modified from those specified in
the protocol. The protocol stated that a single IgG titer 21:64 or a four-fold
increase or decrease in the IgG titer from admission to posttherapy or poststudy
were diagnostic for C. pneumoniae; the modified criterion described above in the
case definition was used for diagnosis of C. pneumoniae infections using a single
IgG titer. For Mycoplasma, the protocol €ontained an error indicating that a
single IgG ELISA titer 21:28 (rather than the correct titer of 21:128) was
diagnostic for infection.
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7.3. Efficacy Criteria
7.3.1. Clinical Response :

The primary efficacy variable was clinical response, assessed by the invVestigator
as cured, improved, failed, or unable to evaluate at the posttherapy visit (five
to seven days after the end of therapy) and as cured, improved, relapsed, or
unable to evaluate at the poststudy contact or visit (Posttherapy Days 2I to 28).
The clinical cure rate was to be evaluated by determining the percentage of
clinically evaluable subjects who were cured, and the clinical success rate was
to be based on the percentage of clinically evaluable subjects who were cured or
improved.

7.3.2. Microbiologic Response

The secondary efficacy variable of microbiologic response to treatment was to be
evaluated by RWJIPRI in terms of pathogen and infection eradication rates.
Microbiologic response was to be assessed for cultures of respiratory specimens,
blood pathogens (bacteremia) and for atypical pathogens, including M. pneumoniae,
L. pneumophila, and C. pneumoniae. A culture or nonculture evaluation was to be
considered valid if it was obtained at least one day posttherapy and if the
subject was not receiving any effective concomitant antimicrobial agent.

7.3.2.1. Microbiologic Response: Cultures of Respiratory Specimens:

The microbiologic response for pathogens isolated at admission was to be
determined by evaluating the posttherapy/early termination or poststudy
culture results. Results were categorized as follows:

Eradicated: Eradication of the admission pathogen as evidenced by
failure to isolate the pathogen in a valid posttherapy/early
termination or poststudy culture. If clinical improvement occurs such
that no sputum was produced and invasive procedures for culture were
contraindicated, then the pathogen was presumed eradicated.
Persisted: Persistence of the admission pathogen as evidenced by
isolation of the pathogen in the posttherapy/early termination or
poststudy culture. If a subject was discontinued due to clinical
failure or resistant pathogen or was considered a clinical failure
upon completion of therapy and eradication of the admission pathogen
was not confirmed by valid culture results, then the pathogen was
presumed to persist.

Persisted with Acquisition of Resistance: Persistence of the
admission pathogen as evidenced by isolation of the pathogen. in the
posttherapy/early termination or poststudy culture with documented
acquisition of resistance.

Unknown: No posttherapy/early termination or poststudy culture
results available due to lost-to-follow-up, lost culture, or culture
not done when specimen was available. The response was unknown if the
culture was performed on the last day of therapy or if the culture
was done while the subject was receiving an effective antimicrobial
agent for reascns other than clinical failure, unless persistence was
verified or presumed.

7.3.2.2. Microbiologic Response: Blood Pathogens: -

The microbiologic response for blood pathogens was to be based on
posttherapy blood culture results of subjects with confirmed bacteremia at
admission. Bacteremia was defined as at least one positive blood culture
obtained at admission. Microbiologic response for each admission pathogen
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was to be determined for subjects with blood culture results available
posttherapy as follows: -

Bbod Blood Micobbbgic

Gukure 1 Guhure 2 Clincal Response® Response

Negative Negative Al Endicawd .
Negative Unigown Gum/improvad Eradicated

Negative Unkrown Falure Parsiswmd

Positive Positive Al Parsiswed

Positive Negative Al Parsisted

Poshive Unkrown AN Persiswed

¢ *AIF inchudes cured, improved, fallum, and unable © evaluae.

Microbiologic response for subjects with no blood culture results
available posttherapy or poststudy was to be determined as follows:

Blood Bbod Micobbibgic
Cukue 1  Cuhure 2 Ciincal Response Response
Unknown  Uninown Cum/improved Emdicawd
Unknown  Unknown Falure Persisted
Unknown  Unknown Febpse Unknown
Unkrown  Unknown Unsbie 0 Evalkae Unknown

7.3.2.3. Microbiologic Response: Atypical Pathogens

The wmicrobiologic response for M. pneumoniae, L. pneumophila, or C.
pneumoniae was to be based on clinical response, and was determined as
follows:

Clincal Response Mcobbiogt Response
Cund or Impovad Emdcawd

Failre Persiswed

Felpse Unknown

Unsble © Evaluae Unlqown

7.3.2.4. Microbiologic Response: Subject's Infection

The microbiologic response for the subject's infection at posttherapy or
poststudy was alsc to be determined and based on eradication of all the
pathogens isolated at admission as follows:

Eradicated: Eradication of all admission pathogens.

Persisted: Persistence, presumed persistence, or persistence with acquisition
of resistance of at least one pathogen isclated at admission.

Unknown: No culture results available or no known results for at least one
pathogen isolated at admission with no pathogen persisting.

7.3.2.5. Superinfection

A superinfection was to be defined as a new infection, found at any site
during therapy, which was caused by ™a new pathogen (not recognized as the
original causative agent), and which was documented by culture results. A
superinfection was to have been associated with clinical signs and
symptoms of infection and required antimicrobial therapy.
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7.4. Safety Evaluations

7.4.1. Treatment-Emergent Adverse Events ,

Adverse events were defined as treatment-emergent signs and “EYmptoms,
i.e., events that were not present at admission or events that represented
an increase in severity or frequency of a sign or symptom already present
at admission. Each subject was to be assessed at each visit after
admission through the posttherapy (Day 5-7) visit for possible adverse
events that might have occurred throughout the study period. The
investigator was to record all adverse events on the case record forms and
grade their severity as mild, moderate, or marked. The investigator also
was to assess the relationship of the adverse event to trial treatment
using the following ratings: none, remote, possible, probable, or
definite. Other information to be recorded on the subject's case record
form included: the date of onset of the event, control measures taken
(i.e., dosage reductions, discontinuation of study drug, or administration
of remedial therapy), the outcome (resolved, persisted, or unknown), and
the date of resolution of the event. Serious adverse events were defined
as those events that presented a significant threat to the well-being of
the subject. Serious adverse events included any event that was fatal,
life-threatening, permanently or significantly disabling, required
hospitalization or prolonged hospitalization, resulted in long-term
outpatient treatment (greater than six months), or was a congenital
anomaly, cancer, or overdose. Investigators were instructed to report all
serious adverse events immediately to RWJPRI. A 5-cc venous blood sample
for determination of levofloxacin plasma concentration was to have been
obtained for those subjects assigned to levofloxacin therapy at the time
of a serious adverse event.

7.4.2. Clinical Laboratory Tests

The following standard clinical 1laboratory evaluations were to be
performed before dosing (admission) and at the posttherapy visit.
Additional evaluations were to be made between Days 2 and 4 and every five
days thereagter for hospitalized patients.

Hematology: hemoglobin, hematocrit, white blood cell (WBC) count and
differential, red blood cell (RBC) count, and platelet count. PT and PTT were
obtained for subjects receiving concurrent treatment with anticoagulants.
Blood Chemistry: glucose, blood urea nitrogen (BOUN), total bilirubin, total
protein, albumin, uric acid, alkaline phosphatase, serum glutamic oxaloacetic
transaminase (SGOT), serum glutamic pyruvic transaminase (SGPT), lactic
dehydrogenase (LDH), creatinine, calcium, inorganic phosphorus, sodium,
Urinalysis: pH, specific gravity, and microscopic examination for red blood
cells, white blood cells, and nonamorphous crystals.

7.5. Physical Examinations and Vital Signs

Physical examinations, including vital sign measurements, were to be performed
at admission, the posttherapy or early tefmination visit, and at the poststudy
visit when this visit was required. Any physical examination abnormalities were
to be noted on the case record forms. Vital sign measurements included oral
tempexature, respiration rate, pulse rate, and blood pressure. Weight was to be
obtained at admission only.
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8. Investigators and study sites:
Protocol MR92-040 was conducted by 51 investigators at a total of 96 separate
sites, as delineated below. —

Paul J. Alessi, D.O.

Jan M. Baird, M.D., FACP
Carl T. Boylen, M.D.*
Edwin T. Brankston, M.D.
Kathryn S§. Budzak, M.D.
F. Keith Bufford, M.D.
Thomas N. Decker, M.D.

Lala M. Dunbar, M.D./Ph.D.

Charles A. Ellis, Jr., M.D.

John E. Ervin, M.D./FACP/FACR

Thomas M. File, Jr., M.D.

Joseph V. Follett, M.D.

Tim Gardner, M.D. ~
Ronald W. Geckler, M.D.
Myles E. Gombert, M.D.
Glenn Gomes, M.D.

John Graham, M.D.
Jon Green, M.D., Ph.D.

Stephen L. Green, M.D.
Anton Grunfeld, M.D.
Michael Habib, M.D.

Daniel Havlichek, M.D. and
Gary E. Stein, Pharm.D.®
Marvin A. Heuer, M.D.° and
R. Douglas Thorsen, M.D.

Robert Holloway, M.D.

Robert N. Hunt, M.D. and
Alan R. Rosenthal, PharmD ¢

Our Lady of Lourdes Medical Center, Camden NJ; USA
Riverside Methodist Hospitals, Columbus, OH; USA
LAC/USC Medical Center, Los Angeles, CA; USA -
The Oshawa Clinic, Oshawa, Ontario; Canada
Dean Clinic, Madison WI; USA
Community Medical Arts Center, Tallassee, AL; USA
Dover Professional Center, Dover, NH; USA
Wentworth Douglas Hospital, Dover, NH; USA
Louigsiana State University Medical Center, East Campus
and Charity Hospital of New Orleans/MCLA, New Orleans, LA; USA
University Hospital/MCLA, West Campus, New Orleans, LA; USA
Andover, MA; USA
The Center for Pharmaceutical Research, PC, Kansas City, MO; USA
St. Joseph Health Center, Kansas City, MO; USA
Summa Health System, Akron, OH; USA
St. Thomas Hospital Campus, Akron, OH; USA
Internal Medicine Group, P.C., Cheyenne, WY; USA
United Medical Center West, Cheyenne, WY; USA
United Medical Center East, Cheyenne, WY; USA
Holy Family Hospital, Spokane, WA; USA
Mercy Medical Center, Baltimore, MD; USA
Long Beach Memorial Hospital, Long Beach, NY; USA
Medical Center of Baton Rouge, Baton Rouge, LA; USA
Ochsner Clinic of Baton Rouge, Baton Rouge, LA; USA
Family Practice Associates, Nova Scotia; Canada
Camp Hill Medical Centre, Nova Scotia; Canada
Department of Veterans Affairs Northern California System of
Clinics, Martinez, CA; USA
Sentara Hampton General Hospital, Hampton, VA; USA
Vancouver General Hospital, Vancouver, British Colombia; Canada
VA Medical Center, Tucson, AZ; USA
E.W. Sparrow Hospital and Laboratory, Lansing, MI; USA
Unity Hospital, Fridley, MN; USA
Fridley Medical Center, Fridley, MN; USA
United Hospital, St. Paul, MN; USA
Westview Clinic, PR, West St. Paul, MN; USA
Research Support Unit, Minneapolis, MN; USA
DeKalb Medical Center, Decatur, GA; USA
DeKalb Medical Family Care Center, Decatur, GA; USA
Tucker Family Care Center, Tucker, GA; USA
Covington Family Care Center, Decatur, GA; USA
Insite Clinical Trials, Atlanta, GA; USA
Southeast Clinical Resources, Atlanta, GA; USA
Heartland Research Center, South Bend, IN; USA
Memorial Hospital of South Bend, South Bend, IN; USA
Michiana Community Hospital, South Bend, IN; USA
St. Joseph Hospital,. Michawaka, Mishawaka, IN; USA
Memorial Hospital of Michigan City, Michigan City, IN; UsA
Elkhart General Hospital, Elkhart, IN; USA
Health Family Center, Mishawaka, IN; USA
South Bend Clinic, South Bend, IN; USA
New Carlisle, IN; USA
Southbend Community Health Center, South Bend, IN; USA
McKinely Medical Clinic, Mishawaka, IN; USA -
Michiana Family Clinic, South Bend, IN; USA -
Michiana Internal Medicine Assoc., South Bend, IN; USA
Osceola Clinic, Inc., Osceola, IN; USA
Nappanee IN; The Medical Group, Michigan City, IN; USA
The Elkhart Clinic, Elkhart IN; USA
Family Practice Assoc., Elkhart, IN; USA
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Keith Ironside, Jr., M.D. St. Vincent Hospital and Medical Center, Portland, OR; USA

Dennis M. Israelski, M.D. - San Mateo County General Hospital, San Mateo, CA; USA .
- San Mateo County AIDS Program, San Mateo, CA; USA

AIDS Community Research Consortium, Redwood City, CA; " USA

Santa Clara Valley Medical Center, San Jose, CA; USA

RA Cowley Shock Trauma Center, Baltimore, MD; USA

Harbor Hospital Center, Baltimore, MD; USA

Schader, Hauser, Tabak and Keller Pulmonary Associates, M.D.,

PA., Miami, FL; USA

South Miami Hospital, Miami, FL; USA

Richard B. Kohler, M.D. Wishard Memorial Hospital, Indianapolis, IN; USA

Frank P. Maggiacomo,* D.O. - Silver Lake Medical, Inc., Providence, RI; USA

Roger Williams Medical Center, Providence, RI; USA

Harbour Medical LTD, East Greenwich, RI; USA

Pawtaxet Valley Medical Surgical Services, Warwick, RI; USA

Midland Medical, Warwich, RI; USA

- Elmhurst Extended Care, Providence, RI; USA

- Cedar Crest Nursing Home, Cranston, RI; USA

Hamilton Civic Hospitals Henderson General Division, Hamilton,

Ontario; Canada
MeritCare Medical Center, Fargo, ND; USA

1

Manjari Joshi, M.D.

Fernando A. Keller, M.D.

Lionel A. Mandell, M.D.

Barrie March, M.D.® , and

‘Diann Clarens, PharmD.

Richard R. Moyer, M.D. Mesaba Clinic, Hibbing, MN; USA

R. Dale Padgett, M.D. - Bamberg, SC; Bamberg County Memorial Hospital, Bamberg, SC; USA
James N. Parsons, M.D. - Mount Carmel Medical Center, Columbus, OH; USA
D. Keith Payne, M.D. - LSU Medical Center, Shreveport, LA; USA
Rick Player, M.D. - Cooper Green Hospital, Birmingham, AL; USA
- SORRA Resgearch Center, Birmingham, AL; USA
Joseph Plouffe, M.D. - The Ohio State University Hospitals, Columbus, OH; USA
Alan R. Pollack, M.D.® - Rockville Internal Medicine Group, Rockville, MD; USA
Philip J. Roos, M.D.® - Jerry L. Pettis Memorial V.A. Hospital, Loma Linda, CA; USA Dennis
Ruff, M.D. - San Antonioc Regional Hospital, San Antonio, TX; USA
Joram Seggev, M.D. - University of Nevada School of Medicine, University Medical
Center, Las Vegas, NV; USA
John Segreti, M.D. - Rush-Presbyterian-St. Luke's Medical Center, Chicago, IL; USA Mark
J. Shankman, M.D. - Health Stop, Watertown and West Roxbury, MA; USA

Christopher E. Spooner, M.D.® - Phoenix Infectious Disease Spec, Phoenix, AZ; USA
- Phoenix Memorial Hospital, Phoenix, AZ; USA
James R. Taylor, M.D.® - St. Joseph Hospital, Tacoma, WA; USA
- Tacoma General Hospital, Tacoma, WA; USA
- Pulmonary Consultants, Tacoma, WA; USA

a This investigator did not enroll any subjects.
b Drs. Havlicheck and Stein were co-principal investigators at this site. All tables and listings were under the

name of Dr. Havlicheck.

¢ Dr. Thorsen replaced Dr. Heuer as principal investigator at these sites after the study started. Dr. Heuer's
name wag retained in the data base and thus all tables and listings were under the name of Dr. Heuer.

d Drs. Bunt and Rosenthal were co-principal investigators at this site. All tables and listings were under the name

of Dr. Hunt.

9. Study Population:

Approximately 528 subjects, men and women who were 18 years of age or older with
community-acquired pneumonia, were to have been enrolled in this study to ensure
366 clinically evaluable subjects (183 per treatment group) for efficacy
analysis. Enrollment could continue until sufficient numbers of evaluable
subjects with infections due to critical pathogens were enrclled.

10. Discontinuation from study: _

Subjects could have been discontinued from the study due to adverse events,
significant protocol violation, intercurrent illness, treatment failure, or at
the request of the subject. At the time of premature withdrawal from the study,
posttherapy evaluations, including evaluation of signs and symptoms, physical
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examination and vital signs, culture, susceptibility testing, and Gram stain of
respiratory specimens, if possible, and clinical laboratory tests were to have
been performed. The investigator was to record the reason for _premature
discontinuation on the subject's case record form.

11. Evaluability Criteria: - -
11.1. Evaluability criteria as per Sponsor:
11.1.1. Original evaluability criteria as outlined in original Protocol
dated June 20, 19952:
To be evaluable for clinical efficacy, subjects were not to have been classified
in any of the following categories:

A minimum of five days of therapy was required in order for a subject to have
been classified as evaluable in the analyses of clinical and microbiologic
response; subjects who had failed clinically (in the Jjudgement of the
investigator) and had taken more than 48 hours but fewer than five days of study
drug were not classified as unevaluable due to insufficient course of therapy.

11.1.2. Evaluability criteria as outlined in Protocol Amendment #1 dated
March 3, 1993:

1. Safety Analysis

To be evaluable for the safety analysis, a subject must have taken the study medication and

must have relayed safety information.

2. Efficacy Analysis

A subject was to have been evaluable for microbiological efficacy unless categorized into one

of the following groups:

1. Unevaluable for safety

2. Infection not bactericlogically proven. No pathogen identified in the admission
respiratory or blood cultures, and there was no evidence of Mycoplasma pneumoniae,
Legionella pneumophila, or Chlamydia pneumoniae based on serology results

3. An admission pathogen was resistant to the assigned study drug.

4. Insufficient course of therapy

- Subject does not take the study drug for at least five days.

- Subjects who take study drug for less than five days because they were
judged a clinical failure by the investigator were evaluable. The pathogen(s)
_was (were) presumed to persist in these situations.

5. Effective concomitant therapy. Subject takes an effective systemic antimicrobial between
time of admission culture and within 48 hours prior to start of therapy, or following
therapy prior to test-of-cure culture (post-therapy). If the subject takes effective
systemic antimicrobial therapy because the subject has been judged a clinical failure
by the investigator, the subject was evaluable and the pathogen(s) was(were) presumed
to persist. Concomitant administration of erythromycin to the control drug was to not
affect subject's evaluability.

€. Inappropriate bacteriologic cultures
6.1. Admission culture was greater than 48 hours prior to the start of therapy
6.2. Post-therapy evaluation was not between 2-9 days post-therapy. If the subject

was discontinued due to a persistent pathogen or clinical failure and the
post-therapy culture was obtained on the last day of therapy, the subject was
considered evaluable.

6.3. Adequate microbiological data was not available. If the subject was a clinical
failure and persistence of the pathogen(s) isolated on admission was (were)
not confirmed by culture results, the pathogen(s) was (were) presumed to
persist. -

7. Lost to follow-up but relays safety information

8. Other protocol violation, e.g.,

i. Subject fails specific entrance criteria
ii. Subject re-enters study
iii. Subject does not take at least 70% of assigned study drug
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iv. Subject takes study drug for more than 20 days (unless due to a
persistent pathogen)

Subjects with no initial pathogen but a four-fold or greater rise or decrease or a single
diagnostic titer of antibodies for Mycoplasma pneumoniae, Legionella pneumephila, or
Chlamydia pneumoniae were evaluable for efficacy unless any of the following criteria were
met :

1. Subject was not evaluable for safety

2. Insufficient course of therapy - -

3.Effective concomitant therapy

4.Lost to follow-up but relayed safety information

S. Other protocol violation

All the preceding subjects with no initial pathogen and evaluable for efficacy were to be
evaluable for clinical response efficacy. The micrcobiological response of the pathogen was
to be based on the clinical response of the subject. For this indication, an evaluable
subject may have had a microbiological response of "unknown."

Additionally, a subject was tc have been evaluable for clinical efficacy, unless the clinical
diagnosis was unconfirmed or the subject was classified by categories a, ¢, d, £, d, e, g,
and/or g, h above.

11.1.3. Evaluability criteria as outlined in Protocol Amendment #2 dated
October 5, 1993:

1. Safety Analysis

To be evaluable for the safety analysis, a subject must have taken the study medication and
must have relayed safety information.

2. Efficacy Analysis

A subject was to have been evaluable for microbiological efficacy unless categorized into one
of the following groups:

1.Unevaluable for safety

2. Infection not bacteriologically proven. No pathogen identified in the admission
respiratory or blood cultures, and there was no evidence of Mycoplasma
pneumoniae, Legionella pneumophila, or Chlamydia pneumoniae based on serology
results (or other diagnostic procedures)

iii. Resistant to study drug. An admission pathogen was resistant to the

assigned study drug. In a monemicrobial infection, the admission pathogen was

resistant to the assigned study drug. If the infection was caused by more
than one pathogen and at least one pathogen was susceptible to the assigned
study drug, the case was tc have besn considered evaluable.

3. Insufficient course of therapy. Subject does not take the study drug for at least
five days. Subjects who take study drug for less than five days because they

. were judged a clinical failure by the investigator were evaluable. The
pathogen(s) was(were) presumed to persist in these gituations.

4. Effective concomitant therapy. Subject takes an effective systemic antimicrobial
between time of admission culture and within 48 hours prior to start of
therapy, or following therapy prior to test-of-cure culture (post-therapy).Ilf
the subject takes effective systemic antimicrobial therapy because the
subject has been judged a clinical failure by the investigator, the subject
was evaluable and the pathogen(s) was(were) presumed to persist. Concomitant
administration of erythromycin to the control drug was to not affect
subject's evaluability.

5. Inappropriate bacteriologic cultures.

5.1. Admission culture was greater than 48 hours prior to the start of
therapy

5.2. Post-therapy evaluation was not between 2-9 days post-therapy. If the
subject was discontinued due to a persistent pathogen or clinical

- failure and the post-therapy culture was cobtained on-the last day of
therapy, the subject was considered evaluable.

5.3. Adequate microbiological data was not available. If the subject was a
clinical failure and persistence of the pathogen(s) isoclated on
admigsion was (were) not confirmed by culture results, the pathogen(s)
was (were) presumed to persist.

6. Lost to follow-up but relays safety information

7. Other protocol violation, e.g.,
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7.1. Subject fails specific entrance criteria

7.2. Subject re-enters study

7.3. Subject does not take at least 70% of assigned study drug

7.4. Subject takes study drug for wmore than 20 days (unless—due to a
persistent pathogen).

Subjects with no initial pathogen but a fourfold or greater rise or decrease Or a single diagnostic
titer of antibodies for who were determined by culture or non-culture methods (Appendix-ITI) to have
infection due to Mycoplasma pneumoniae, Legionella pneumophila, or Chlamydia pneumoniae were
evaluable for microbiological efficacy unless any of the following criteria were met:

1.Subject was not evaluable for safety

2. Insufficient course of therapy

3.Effective concomitant therapy

4.Lost to follow-up but relayed safety information

5.0ther protocol violation

All the preceding subjects with no initial pathogen and evaluable for microbiological
efficacy were evaluable for clinical response efficacy. The microbiological response of the
pathogen was based on the clinical response of the subject. For this indication, an evaluable
subject may have a microbiological response of "unknown."

Additionally, a subject was to be evaluable for clinical efficacy, unless the clinical
diagnosis was unconfirmed or the subject was classified by categories a, c, d, £, 4, e, g,
and/or g, h above.

11.1.4. Evaluability criteria as outlined in Protocol Amendment #3 dated
March 9, 1994, 1994:

1. Safety Analysis

To be evaluable for the safety analysis, a subject must take the study medication and must
relay safety information.

2. Efficacy Analysis

A subject was to have been evaluable for microbiological efficacy unless categorized into one
of the following groups:

1. Unevaluable for safety

2. Infection not bacteriologically proven. No pathogen identified in the admission
respiratory or blood cultures, and there was no evidence of Mycoplasma pneumoniae,
Legionella pneumophila, or Chlamydia pneumoniae based on serology results (or other
diagnostic procedures)

(deleted) c. Resistant to study drug. In a monomicrobial infection, the admission

pathogen was resistant to the assigned study drug. If the infection was caused by

more than one pathogen and at least one pathogen was susceptible to the assigned
study drug, the case was to be considered evaluable. (deleted)

3. Insufficient course of therapy. Subject does not take the study drug for at least five
days. Subjects who take study drug for greater than 48 hours but for less than five
days because they were judged a clinical failure by the investigator were evaluable.
The pathogen(s) was(were) presumed to persist in these situations.

4. Effective concomitant therapy. Subject takes an effective systemic antimicrobial between
time of admission culture and within 48 hours prior to start of therapy, or following
therapy prior to test-of-cure culture (post-therapy). If the subject takes effective
systemic antimicrobial therapy because the subject has been judged a clinical failure
by the investigator, the subject was evaluable and the pathogen(s) was(were) presumed
to persist. Concomitant administration of erythromycin or doxycycline to the control
drug was to not affect subject's evaluability.

5. Inappropriate bacteriologic cultures
S.1. Admission culture was greater than 48 hours prior to the start of therapy
S.2. Post-therapy culture/evaluation was not between 1-10 days post-therapy. If the

subject was discontinued due to a persistent pathogen or clinical failure and

the post-therapy culture was v©btained on the last day of therapy, the subject
was considered evaluable.

5.3. Adequate microbioclogical data was not available. If the subject was a clinical
failure and persistence of the pathogen(s) isolated on admission was (were)
not confirmed by culture results;” the pathogen(s) was {(were) presumed to
persist.

6. Lost to follow-up but relays safety information

7. Other protocol violation, e.g.,
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1) Subject fails specific entrance criteria (deleted)

2) 1) Subject re-enters study

3) 2) Subject does not take at least 70% of assigned study drug

4) Subject takes study drug for more than 20 days (unless due to w—persistent
pathogen} (deleted)

Subjects who were determined by culture or non-culture methods to have infection due to
Mycoplasma pneumoniae, Legicnella pneumophila, or Chlamydia pneumconiae were ev&luable for
microbiological efficacy unless any of the following criteria were met:

1.Subject was not evaluable for safety

2.Insufficient course of therapy

3.Effective concomitant therapy (mot including erythromycin or doxycycline allowed

ags comparative gtudy therapy by protocol)
4. Lost to follow-up but relayed safety information
5. Other significant protocol violation

All the subjects meeting any of the serologic diagnositic criteria, as delineated above, who
had no initial pathogen and were evaluable for microbiological efficacy, were also evaluable
for clinical efficacy. The microbiological response of the pathogen was based on the clinical
response of the subject.

Additionally, a subject was to have been evaluable for clinical efficacy, unless the clinical
diagnosis was unconfirmed or the subject was classified by categories a, ¢, 4, e.2, f, and/or
g, above.

11.1.2.3. Microbioclogic Efficacy as per study summary
A subject was evaluable for microbiologic efficacy if all criteria for
clinical efficacy were met and the subject was not classified by any of
the following:

1. Infection not bacterioclogically proven.

2. Inappropriate bacteriologic cultures.

i. Admission culture was greater than 48 hours prior to start of therapy or any time
following initiation of therapy.

ii. Posttherapy microbiologic culture/evaluation was not on Days 1-10 posttherapy. If a
subject was discontinued due to clinical failure or considered a clinical failure
upon the completion of therapy and the posttherapy culture was obtained on the last
day of therapy, he was not considered unevaluable for this reason.

iii. Adequate microbiclogic data were unavailable. If a subject was discontinued due to a
clinical failure and the posttherapy culture was not obtained, the subject was not
considered unevaluable for this reason.

The hierarchy.that guided the assignment of microbiologic unevaluability was:

Not evaluable for safety.

Infection not bacteriologically proven.

Clinical diagnosis unconfirmed.

Insufficient course of therapy.

Effective concomitant therapy.

Inappropriate bacteriologic culture.

Lost to follow-up but provided safety information.
Other protocol violation

M 3Ok WwN

For subjects who were determined by culture or nonculture methods to have infection due to
Mycoplasma pneumonia, Legionella pneumophila, or Chlamydia pneumoniae, the hierarchy was:

Not evaluable for safety
Insufficient course of therapy
Effective concomitant therapy
Lost to feollow-up but provided safety information
Other protocol violation

! w N

If a subject fit into more than one of these categories, the highest reason was reported as
the primary reason. Final classification regarding evaluability rested with the RWJPRI
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medical monitor.

11.2. Evaluability criteria as per Medical Officer: —_—
11.2.1. Clinical Evaluability Criteria as per Medical Officer:

1. The subject met the inclusion criteria

2.

3.

The subject did NOT meet any of the exclusion criteria at the- time of

enrollment

A posttherapy/end-of therapy/EOT clinical evaluation and an poststudy/end-of

study/BOS clinical evaluation were performed. The exceptions were for

patients who:

3.1. declared clinical failures on-therapy, at the posttherapy visit, or in
the interval between the posttherapy and poststudy visits, but did
not have a poststudy follow-up, here the failure declared at the
earlier time point was carried forward

3.2. declared clinical cures at the posttherapy evaluation (i.e., were
completely asymptomatic, and had a normal chest X-ray at EOT visit),
here the clinical cure was carried forward. This was specified by
the sponsor in the original study protocol, and, therefore, could not
be modified after the fact.

A symptomatic response could be evaluated at the posttherapy and (where

applicable) the poststudy time point.

With regard to establishing time point for follow-up after treatment of

community-acquired pneumonia, both (1) the natural history of the disease
and (2) the half-life of the antimicrobial agent under investigation need
to be taken into account. The windows for follow-up after an episode of
community-acquired pneumonia was to have been the same for patients treated
with any antimicrobial agent with a relatively short half-life. It was only
in the case of a prolonged half-life that the window for follow-up needs to
be extended because blood levels and tissue levels persist far beyond the
last dose of the antimicrobial drug. For levofloxacin, whose serum half-life
was 6.34-6.39 hours in the clinical tablet, the window of follow-up can be
the same as for other antimicrobials with relatively short half-lives.

5.1. The IDSA Guidelines recommend standard follow-up after an episode of
community-acquired pneumonia as follows:

.Hospitalized patients should be assessed every day during the
course of therapy and within 5-7 days after the completion of
treatment!?

5.2. Recent regulatory precedent for the appropriate time point for test of
cure has been established in other reviews of antimicrobial agents with
short half-lives for the indication of community-acquired pneumonia, and
these confirm the need for late post-therapy follow-up to determine a stable
point-estimate for clinical cure at the test-of-cure evaluation?.

The original protocol 90-070 specified that the clinical evaluation at the
posttherapy/BOT (5-7 days posttherapy) visit was to have been the primary clinical
endpoint, but with an End-of-Study evaluation at 3-6 weeks post-therapy to provide
a late follow-up assessment and stable=estimate for the test-of-cure. Protocol

Products.

Beam TR, Gilbert, DN, Kunin CM. Guidelines for the Evaluation of Anti-infective Drug
Clin Infect Digs 15(Suppl 1) :S85, 1992

2 Merepenam NDA Review. NDA 50706.
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Amendment #1 also specified that the clinical evaluation at the posttherapy/EOT (5-
7 days posttherapy) visit was to have been the primary clinical endpocint, but the
late follow-up at 3-6 weeks was deleted from the protocol under this. - Therefore,
acknowledging that the 5-7 day posttherapy visit was suboptimal for i:?:hlilhing
a stable point estimate of the test-of-cure, the medical officer had no choice but
to use the only existing endpoint for the follow-up clinical evaluation as the time
point for the primary clinical endpoint for the purposes of this evaluation.

6. In regards to the use of concomitant antibiotic therapy from the time of
enrollment through the end-of study visit, the following criteria were
applied:

(i) A patient was fully clinically evaluable only if the patient did NOT
receive concomitant antibiotic therapy:

- Within 48 hours prior to enrollment in the protocol

- During the treatment period

- From the end of the treatment period to the poststudy
evaluation

- At the evaluation for clinical relapse

{ii} if the patient received an antimicrobial agent prior to
enrollment in the study, but there was a pathogenic organism isolated
on admission culture, the patient was considered clinically evaluable
(iii) if the patient received an altermative antibiotic AND there was
clear documentation of an alternmative diagnosis for which the other
antibiotic was prescribed, the patient was categorized as clinically
unevaluable.

(iv) if the patient received an altermative antibiotic AND there was
no documentation of an alternative diagnosis for which the
alternative antibiotic may have been prescribed, the patient was
deemed clinically evaluable (only) as a treatment failure.

7. Subjects must have completed an adequate course of therapy of either study drug,
with “adequate course” defined as follows:

(i) for patients in the levofloxacin arm who were designated as a
clini¢al cure at EOT, a minimum of 6 days or 80% of the minimum dose
specified by the amended protocol

(ii) for patients in the cefuroxime arm who were designated as a
clinical cure at EOT, a minimum of 6 days or 80% of the minimum dose
specified by the protocol

(iii) for patients in either the levofloxacin arm or the cefuroxime
designated a clinical failure, a minimum of 72 hours of study drug
was to have been taken :

(iv) for the levofloxacin arm, no more than 1 missed dose within the
dosing interval requiring extension of the dosing interval to
complete the full 7-14 doses of therapy, as specified by the amended
protocol.

{v) for patients in the cefuroxime arm, no more than two missed doses
requiring extension of the dosing-interval to complete the full 7-14
days of therapy specified by the protocol -

8. Symptomatic response “unable to evaluate” at either the EOT or the EOS
evaluation remained disqualified from the efficacy analysis. The exception to this
was a patient who was declared a clinical failure during therapy or at the EOT
visit: this failure was carried forward as “evaluable” regardless of the EOS
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evaluation.

9. The patient had no known history of AIDS and was not HIV seropositive.

11.2.2. Microbiologic evaluability criteria as per Medical Officer:

1. A subject met criteria for clinical evaluability at all time points during the
study -

2. Pretherapy (admission) sputum culture was positive for a microorganiem known to
be pathogenic in lower respiratory tract infections or there was evidence
of infection by an atypical pathogen (see criteria for the diagnosis of
atypical pathogens, below)

3. BAny residual secretions present at the EOT visit were sent for culture. The
medical officer would not accept the category of “presumed eradication” in
cases in which there were persistent secretions that were not cultured. The
medical officer felt that it was incumbent upon the sponsor and
investigators to document eradication when and where possible.

(i} Only in cases where there were no residual secretions would the
designation “clinical cure/presumed eradication” be accepted.

(ii) If there residual purulent secretions that were not cultured,
the medical officer defaulted to “presumed persistence”.

(iii) If there residual nonpurulent secretions that were not
cultured, the medical officer defaulted to “microbiologically
unevaluable”.

(iv) In cases of clinical failure, a microbiologic assessment of
“presumed persistence” was universally applied.

4. In regards to the use of concomitant antibiotic therapy from the time of
enrollment through the end-of study visit, the following criteria were
applied:

(i) A patient was fully microbiologically evaluable only if the
patient did NOT receive concomitant antibiotic therapy:

- For the 48 hour period prior to enrollment (see exception under
item (ii) below)
- During the treatment period
- From the end of the treatment period to the poststudy evaluation
- - At the evaluation for clinical relapse

(ii) if the patient received pretherapy antimicrobial treatment with
another antibiotic, the patient was microbiologically
evaluable if there was a pathogen isolated on admission
culture. If no pathogen was isolated on admission culture,
the patient was both clinically and microbiologically

. unevaluable. :

(iii) if the patient received an alternative antibiotic AND there was
clear documentation of an alternative diagnosis for which the
other antibiotic was prescribed, the patient was categorized
as microbiologically unevaluable.

(iv) if the patient received an altermative antibiotic AND there was
no documentation of an alternative diagnosis for which the
alternative antibiotic may have been prescribed, the -patient
was deemed microbiologically evaluable (only) as a persistent
pathogen.



265

5. Subjects must have completed an ldoquate course of therapy of either study
drug, with *adequate course” defined as follows:

(I) for patients in the levofloxacin arm who were designated as a
clinical cure at EOT, a wminimum of 6 days or 80% of the
minimum dose specified by the amended protocol

(ii) for patients in the cefuroxime arm who were designated ag  a
clinical cure at EOT, a minimum of 6 days or 80% of the
minimum dose specified by the protocol

(iii) for patients in either the levofloxacin arm or the cefuroxime
designated a clinical failure at EOT, a minimum of 72 hours of
study drug was to have been taken

(iv) for the levofloxacin arm, no more than 1 missed dose within the
dosing interval requiring extension of the dosing interval to
complete the full 7-14 doses of therapy, as specified by the
amended protocol.

(v) for patients in the cefuroxime arm, no more than two missed doses
requiring extension of the dosing interval to complete the
full 7-14 days of therapy specified by the protocol

6. Symptomatic response “unable to evaluate” at either the EOT or the EOS
evaluation remained disqualified from the efficacy analysis. The exception to this
was a patient who was declared a clinical failure during therapy or at the EOT
visit: this failure was carried forward as “evaluable” regardless of the EOS
evaluation.

7. Diagnostic criteria for an atypical pathogen were defined as follows:

7.1. Chlamydia pneumoniae
Respiratory signs and symptoms compatible with Chlamydia pneumoniae, in
association with one or more of the following?:

A. A single microimmunofluorescence IgM titer 2> 1:16 (in the absense
pPreexisting IgG) or a fourfold increase or decrease in the IgM
titer at 3-4 weeks post therapy (5-6 weeks post study
admission) follow-up

or

B. A single microimmunofluorescence IgG titer 2 1:512 or a fourfold
increase or decrease in the IgG titer at 3-4 weeks post

" therapy (5-6 weeks post study admission) follow-up

or

C. A positive admission sputum or nasopharyngeal culture for
Chlamydia pneumoniae

or .

D. A positive culture from pleural fluid or other pertinent
respiratory tissue or fluid

3 Grayston JT, Campbell LA, Kuo CC, et.el. A New Respiratory Tract Pathogen: Chlamydia
pneumoniae Strain TWAR. J Infect Dis 161:618-25, ¥990; New and Emerging Etiologies for
Community-acquired Pneumonia with Implications for Therapy: A Prospective Multicenter Study of
359 cases. Medicine 69(S):307-316, 1990; Ekman MR, Leinonen M. Evaluation of Serclogical Methods
in the Diagnosis of Chlamydia pneumoniae Pneumonia during and Epidemic in Finland._Eur J Clin
Microbiol Infect Dis. 12(10): 756-60, 1993; Grayston JT, Aldous MB. Evidence that Chlamydia
pneumoniae causes Pneumonia and Bronchitis. J _Infect Dis 168:1231-5, 1993; Grayston JT, Kou CC,
Et.al. A new Chlamydia psittaci strain, TWAR, isolated in acute respriatory tract infections.
NEJM 315(3) :161-68, 1986.
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7.2. Legionella pneumophilia .
Clinical and radiologic evidence of pneumonia in association with one or
more of the following*:

A. A single IGM ELISA > 1:256 or a fourfold increase or decrease at
3-4 weeks post therapy (5-6 weeks post study admission)
follow-up .-

B. A single IGG ELISA > 1:256 or a fourfold increase or decrease at
3-4 weeks post therapy (5-6 weeks post study admission)
follow-up

C. A positive DFA (direct fluorescence antibody test) on sputum,
bronchial lavage or tracheal aspirate)

D. A positive culture at admission for Legionella pneumophila from
sputum or other respiratory fluid or material

E. Positive urine antigen

7.3. Mycoplasma pneumoniae

Clinical and radiologic evidence of pneumonia in association with one or

more of the following®:
A. A single IGM ELISA > 1:16 or a fourfold increase or decrease at
3-4 weeks post therapy (5-6 weeks post study admission)

- follow-up
B. A single IGG ELISA > 1:28 or a fourfold increase or decrease at
3-4 weeks post therapy (5-6 weeks post study admission)

follow-up
C. A positive culture at admission for Mycoplasma pneumoniae from

sputum or other respiratory fluid or material

4 Ostergard L, Anderson PL. Etioclogy of Community-acquired Pneumonia: Evaluation by
Transtracheal Aspiration, Blood Culture, or Serology. Chest 104:1400-07, 1993; Ruf B, Schurmann
D, Horbach 1. Prevalence and diagnosis of Legionella Pneumonia: A 3-year Prosective Study with
Emphasis on Application of Urinary Antigen Detection. J Infect Dig 1990:1341-48, 1990; Myburgh
J, Nagel GJ, Petschel E. Bfficacy and tolerance of a three day course of azithromycin in the
treatment of community-acquired pneumonia. J Antimicrob Chemother 31 Suppl E: 163-9, 1993; Ruf B,
Schurmann D. Prevalence and diagnosis of Legionella pneumonia: a 3-year proseptive study with
emphasis on applicaiton of urinary antigen detection. J Infect Dig 162(6):1341-8, 1990.

5 Fang GD, Fine M, et.al., New and Emerging Eticlogies for Community-acquired Pneumonia
with Implications for Therapy: A Prospective Multicenter Study of 359 Cases. Medicine 69(5):307-
16, 1990; Uldum SA, Jensen JS, et.al., Enzyme Immunoassay for Detection of Immunoglobulin M (IgM)
and IgG Antibodies to Mycoplasma pneumoniae J Clin Microbiol 30(S):1198-1204, 1992; Jacobs E,
Bennewitz A, et.al., Reaction pattern of human anti-Mycoplasma pneumoniae antibodies in enzyme-
linked immunosorbent assays and immunoblotting. J Clin Microbiol 23:517-522, 1986; Jacobs E,
Fuchte K, et.al., A 168-kilodalton protein of Mycoplasma pneumoniae antibodiés in enzyme-linked
immunoabsorbant assay Eur J Clin Microbiol Infect Dis 5:435-40, 1986; van Griethuysen AJA, de
Graf R, et.al., Evaluation of a commercial enzyme immuncassay for detection of Mycoplasma
pneumoniae specific immunoglobulin G antibodies. Eur J Clin Microbiol Infect Dis 9:221-223, 1590.
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12. Efficacy as per sponsor:

12.1 Overview of Analysis Groups:
Approximately 528 subjects, men and women who were 18 years of age or older with
community-acquired pneumonia, were to have been enrolled in this study to ensure 366
clinically evaluable subjects (183 per treatment group) for efficacy analysis.- Enrollment
could continue until sufficient numbers of evaluable subjects with infections due to
critical pathogens were enrolled. Approximately 4% of subjects were enrolled prior to
the first amendment to the protocol, approximately 10% were enrolled between the first
and second amendments, and approximately 21% were enrolled between the second and third
amendments. Approximately 64% of subjects were enrolled after the third amendment.

i

Data presented in tables and figures in this review are the pooled safety and efficacy
results from all study centers, with the exception of the data for one investigator (F.P.
Maggiacomo, M.D.). The study was prematurely terminated at this site for administrative
reasons and data for this investigator were not used in support of efficacy and were not
included in the summary displays of safety or efficacy presented in this report, with the
exception of two subjects with serious adverse events (one in each treatment group) who
were discussed herein for completeness. This investigator was not terminated due to either
lack of efficacy or serious adverse events, and no subjects from this center discontinued
the study due to an adverse event. A prestudy (admission) culture was not obtained for
subject 208; this subject was discontinued from the study on Day 4 for this reason. No
other significant protocol variations were noted.
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12.1.1. Demographics of Randomized Cohort:

Five hundred ninety subjects were enrolled in this study by 40_of the 47
investigators (six investigators did not enroll any subjects, and data for an
additional 17 subjects enrolled by Dr. Maggiacomo were not included in the data
summaries, as discussed earlier). The intent-to-treat group included 295 subjects
who were randomized to the levofloxacin treatment group and 295 subjedig'who were
randomized to the ceftriaxone/cefuroxime treatment group at the 40 centers. The
demographic and baseline (admission) characteristics of the intent-to-treat group
were summarized in Table 12.1.1 and were comparable between the levofloxacin and
ceftriaxone/cefuroxime treatment groups. The mean age for all subjects was
49.7418.1 years with a range of 18-%96 years. Men accounted for 55.1% of all
subjects enrclled and Caucasians for 63.6%. Three hundred ten (52.5%) of subjects
were enrolled as outpatients, and 280 (47.5%) as inpatients. The majority (82.5%)
of subjects had infections that were categorized as mild/moderate, with the
remaining subjects (17.5%) having severe infections. There were no statistically
significant differences (p20.36) between the two treatment groups for any of the
demographic features tested (i.e., age, sex, race) for any of the analysis groups.
Rosters of potential subjects were maintained by the investigators. These rosters
were designed to record the severity of a potential subject's disease, the reason
a potential subject was excluded from the study, and the admission date and subject
number assigned, if the subject was enrolled. The most frequent reason for not
entering a potential subject was absence of signs and symptoms of pneumonia. Other
reasons frequently noted included patient refusal or inability to give informed
consent, other underlying disease, or conditions prohibited by the protocol, use
of antibiotics, residence in a supervised care facility (e.g., nursing home) and
allergy to penicillin.

Figure 12.1.1
Baseline Demographic Characteristics:
Modified Intent-to-Treat Cohort (Protocol K90-071)
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12.1.2. Discontinuation/ completion information:
Of the 590 subjects enrolled in the study, 295 received levofloxacin and 295
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received ceftriaxone/cefuroxime (intent-to-treat group). Of the 277 subjects in the
levofloxacin group with known discontinuation/completion information, 28 (10.1%)
subjects discontinued therapy prematurely; 249 (89.9%) completed therapy according
to the regimen prescribed by the investigator. Of the 277 subjects in the
ceftriaxone/cefuroxime treatment group with known discontinuation/ completion
information, 36 (13.0%) discontinued therapy prematurely; 241(87.0%) completed
therapy. Discontinuation/completion information was unknown for 18 subjects in each
of the two treatment groups. The most common single reasons for therapy
discontinuation in both treatment groups were adverse events and clinical failure.

Figure 12.1.2.A
DPiscontinuation/Completion Information:
Modified Intent-to-treat Subjects (Protocol KS0-071)

690 Subjects
Enrolled
. . . 295 subjects received

295 subjects received levofboxacin ceftri ek efuroxime
— 28 subjects discontinued —36 subjects discontinued
= 18 subjects with unknown —318 subjects with unknown
discontinuatior/completion discontinuationtompletion
information information

[ 249 subjects completed therapy [ 241 subjects completed therapy

Table 12.1.2.B
Reasons for Premature Discontinuation:
Modified Intent-to-Treat Subjects (Protocol K$0-071)

Lavofiosacin Cetriaxona/Cafurckime = "

Raason No. (%) No. (%}
Adverse Event 13 4N 12 (43)
Cinical Falure 9 {$2 8 (29
Prsumptiva Diagnosis Unconfirmed 1 {04 1 P&y
Rasistant Pathogen 0 PO 8 1)
Personal Reason 0 PO 1 (0.4
Othe 6 (1.8 1 40
Tolal Disconfinuad 28 (101) % (13.0)
Total with Discontinuation/ Complaion

Information an o
Totad with Unknown Discontinuation/
. Compietion Information 18 h[-]

* Pacentages am basad on Yol numbar wih discontinuationtomplaton intormation.

* Other masons for disconinuation & jarofcsacin-traatad subjacts includact subject not an
appopriat candidate (subjacts , diagnosis of tubarculosis
(subjact problems with reimbursament of hos costs while on study medication
(sub‘p:t.. Among sublacts in he caftriaxonatetsroxima traatnent group, othar raasons

inuation incluckct maquiring ackiifonal andibiotic thempy (subjects
diagnosis of tubaiculosis {sublacts protooc! vioktion (subjectilie

ciagnosis of trga-call carcinoma {subjact dB); T-calls too low (subject I davalopmant

of -
naw case of pnaumonia (subkctNIllP no Lv. accass and wiong ol antibiotc pascribad -
{subjact pivate puimonary consul raquastad by a subjact with wotsening CHF
{subjact .
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12.1.3. Data set analyzed: Clinically and Microbiologically

Evaluable Patients:

Two hundred twenty-six (76.6%) subjects in the levofloxacin treatment grewp and 230
(78.0%)subjects in the ceftriaxone/cefuroxime treatment group were clinically
evaluable. One hundred twenty-eight (43.4%) subjects in the levofloxacin group and
144 (48.8%) subjects in the ceftriaxone/cefuroxime group were microbioclogically
evaluable. The main reasons that subjects were not clinically evaluable were
insufficient course of therapy and inappropriate timing (outside of the 1-10-day
posttherapy window used to determine evaluability) of posttherapy clinical
evaluation (levofloxacin group) and no posttherapy evaluation and insufficient
course of therapy (ceftriaxone/cefuroxime group), whereas the major reason that
subjects were not microbiclogically evaluable in the two treatment groups was
absence of bacteriologically proven infection.

Table 12.1.3.A
Number of Subjects by Analysis Group and Study Center (Protocol K$0-071)

Lavofbxacin Cefraromelefuoxime

Imen-o Ciinical Moobobgt Inem-o Ghinical Mcobbgt
trwvasttyaeo” Toaat Effcacy Effcacy Tmat Eticacy Effcacy
Alnssi 5 4 {800) 4 (80D0) (] 5 833) 3 $800)
Baid 7 5 @57) 3 429 7 4 B74) 3 M29)
EBrankson 11 8 (727) 4 (354) 12 1 PN 6 (0)
Budzak 4 4 (1000) 3 B0) 4 3 (750) 2 $500)
Buflord 3 3(100.0) 3 (100.0) 3 31000 2 (887)
Decleer 1 o PO) o po) 1 1 (100.0) 0 QD)
Dunbar 34 2 PAZ) H 412) e x] 30 P09) 7 B815)
Els 2 1 {0D) 1 &0.0) 4 4 (100.0) 2 (300)
Envin 2 1 800) 0 QD) 2 2 (100.0) i B00)
File 12 12 (100.0) 7 S83) 11 7 ©38) 3 (&3
Follatt 7 6 (@57) 4 B74) 8 8 (100.0) 5 (®5)
Gardner 2 2 (100.0) 1 {0.0) 2 2(1000) c (0.0
Gacider 17 3 785) 10 B8s) 16 9 &63) 3 (188
Gombert ] 6 (75.0) 3 @73 8 4 B00) 4 {(300)
Gomes 7 7 {100.0) 4 574) 6 4 B6.7) 2 {33
Graham 2 0 (00) o pPo) 1 1 {100.0) 1 (400.0)
Grusn J. 2 2 (100.0) 1 $00) 2 2 (400.0) 1 {800)
Green S. 1 0 {0.0) o (00) 3 3 (100.0) 2 7
Grunfed 6 3 @D) 2 33 [ 3 $00) 2 (40.0)
Habb 8 7 &75) 6 (750) 6 6 (100.0) 5 (833)
Hawic hek 2 2 {100.0) 0 pn) 4 4 (100.0) 2 §00)
Heuer 19 % 942) 9 “74) 17 17 {100.0) 17 {(100.0)
Holbway 10 8 {@00) 2 Ro0) 10 & B00) 1 (OO}
Hum 11 7 B386) 4 (364) 10 ¢ {Bo0n) 4 #00)
ionside 2 2 (100.0) 1 ©00) 4 2 B0.0) 1 @50)
israaiskd -] 3 o) 0 p0) 6 S B833) 6 833
Joshi | -] 2 W0D) 1 @0) 4 4 {(100.0) 4 {100.0)
Kaler 4 2 D) 0 P9) 4 4 (1000) 3 [(750)
Kohiar 20 % (800} 7 B50) 20 18 ©0.0) 0 $0.0)
Mandell 2 2 (100.0) 1 @0) 3 1 @33) 1 333
Moyer 10 2 {©00) 6 (50.0) 10 9 @00) 5 80.0)
Padgett 4 2 {@0) 0 Po) 4 3 @50) 1 R50)
Pamors 6 5 @833) 2 (333) 6 S 833 4 BE7)
Payne 7 5 714) 2 8s5) 8 3 @75) 2 250)
Player 24 2 @7) “ 583) 23 8 B652) 8 (M.8)
Pboutile 8 5 B25) 4 50.0) 7 4 57.9) 3 429
Rutt 4 4 {100.0) 1 260} 4 3 (780) 1 (=0
Segomv 4 3 {(750) 2 @0) 4 3 (80) 1 @30
Segreti [] 4 @B7) 2 @33) 6 6 {100.0) 5 833)
Shankman 1 0 0o o Q0) 1 1 (100.0) 1 ¢100.0)
Yatal a5 226 gES) 128 N34) D5 0 g W NL e

Numbers shown in paRthems aa percenBges for hat camgory.
* Six Iwestigstors (Boylen, March, Poliack, Foas, Spooner, and Taylor) di notentoll any subjects.

— -
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Table 12.1.3.B
Primary Reasons for Clinical or Microbiologic Nonevaluability:
Sponsor‘s Modified Intent-to-Treat Cohort (Protocol K90-071)

Levofionacin  Cekrianone!Celrowime

Reasons {N=295) (N=295)
Clinical Efficacy I
insuficdent Course of Therapy 18 15
inappropriate Posttherapy Evaluation Datéd 17 12
No Posttherapy Evaluaton 12 16
Othet Protocol Violation 10 9
Ciinical Diagnosis Unconfirmed L) 4
Effecive Concomitart Therapy q 7
Unevahusble for Safety 4 2
Total Unevaluable For Clinioal Efficacy 69 (23.4%) 65 (220)
Microbiologic Efficacy
Infection Not Baceriologically Proven 125 113
Insppropriste Posttherapy Evaluation Datéd 13 9
Insufficient Course of Therapy 11 1
No Posttherapy Evaluaton [ 7
Other Protocol Violation S S
Unevaluable for Safety 4 2
Effecive Concomitant Therapy 2 3
Ciinical Diagnosis Unconfs med 1 1
Total Unevaluable For Micxobiologic E ficacy 167 (96.64) 151 (51.27)

® Subjeas courted only ance.
* A window of 1-10 days posttherapy v as used for evaluability criceria.

12.1.4. Demographics of Clinically and Microbiologically

Evaluable Cohort:

The demographic and baseline (admission) characteristics for the clinically and
microbiologically evaluable subjects are shown in Table 12.1.4, below. The
demographic and baseline characteristics of the subjects included in the clinically
and microbiologically evaluable groups were comparable to the previocusly described
intent-to-treat group with respect to age, sex, racial composition, and other
baseline characteristics. The demographic and baseline characteristics of
clinically evaluable and microbiologically evaluable subjects were comparable.
There were no statistically significant differences (p20.36) found between the
treatment groups for the variables tested (i.e., age, sex, race).
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Table 12.1.4
Demographic and Baseline Characteristics:
Sponsor’s Clinically and Microbiologically Evaluable Subjects (Protocol KS0-071)

Lavofieacin Caftrivona/Cafucxime
Cincaly Microbobgically Clncaly Morobilogoaly
Evakable Evaluabla Evaluable Evaluabla
(N=26) {N=128) {N=290) (N=144)
Sex
Man 125 73 124 a3
Wwoman 101 5 106 61
Race
Caucasian 147 & 154 101
Bbck 74 4 76 2
Hispanic 13 1 2 1
Other 0 ] 2 0
Age (Yearg)
<45 107 61 108 @
4664 bal a3 61 47
265 48 2] 61 35
" 21676 50127 9312305 1447’7
MoxnsSD 49,4217 ! 9 1218, 606217,
Range - > S, -
Weight (be)
N “ 216 6 167120 2 " 219 138
MeanzED 1.0+43 +46.1 S
Range iy & & W
Missing 10 é -1 <]
Severily
Savare 36 21 a7 -]
Mik¥Mcoderate 190 107 193 116
Sietx
Inpatient 104 - o] 96 «©
Outpatient 12 63 134 84

NOTE: Vakuas mprasent numbers of subjacts except as otherwisa indicatedl

12.1.5. Extent of Exposure

The mean durations of i.v. and oral levofloxacin therapy were 3.2 days and 10.2
days, respectively, and the mean number of days of total therapy was 10.9. The
median number of daye of i.v., oral, and total therapy were 3, 10, and 10,
respectively. Eighteen subjects received levofloxacin for more than 14 days. One
hundred one subjects received both i.v. and oral levofloxacin therapy, 16 subjects
received only i.v. therapy, and 178 subjects received only oral therapy. The mean
duration of therapy was 12.2 days for subjects who received both i.v. and oral
therapy, 4.2 days for subjects who received only i.v. therapy, and 10.8 days for
subjects who received only oral therapy. The mean duration of
ceftriaxone/cefuroxime therapy was 11.1 days and the median was 11 days. Sixty-five
ceftriaxone/cefuroxime-treated subjects also received erythromycin or doxycycline;
the mean duration of this therapy was 8.5 days and the median was 7 days.



273

Table 12.1.5
Extent of Exposure to Therapy:
Sponsox’s Intent-to-treat Subjects (Protocol K90-071)

Poule of Thaapy"
iv, Ol Ether Lv. or Oml
Extent of Tharapy N=117} Na27D) N=Z95) -
Days on Thapy*
Unknown 0 16 16
1 12 4 [
16 1 0 0
2 M 6 )
) 31 4 8
36 2 2 0
4 17 2 2
4.5 1 [+ 0
5 10 & a
65 1 [»} 0
] 1 ) 8
656 o] 1 [}
7 2 a1 15
8 1 15 10
9 2 1°} 8
9.5 0 1 0
10 1 73 81
- 11 0 19 13
12 1 17 14
13 (] 6 12
14 o] &4 &
15 0 7 10
16 o] 0 3
17 0 2 2
18 [} o] 1
2 0 2 2
Maan+SD 32:1.80 1024344 1092367
Mackan ao 10 10
Nymber of Dosgs
Toll with Dosing Information 117 264 200
Tolal with Missing Dosing
Information 0 16 16
Maans+SD 33+1.98 103373 110400
Mackan 30 100 .0
Range ann G ..ﬁi.‘
* Subjacts who recaivad both Iy. and oml tharapy am incluckad in both the *Lv.* and
"o’ catagorias.

* Days on thaRpy was dafinad as Jast clay - first clay) + 1.

12.1.6. Concomitant Therapies

Concomitant therapies administered during the study that were vconsidered to
possibly have a clinically relevant interaction with quinolones are summarized in
Table 12.1.6 along with the total number of subjects who received any concomitant
therapy. Comparable percentages of subjects in the 1levofloxacin and
ceftriaxone/cefuroxime treatment groups took concomitant therapies (92.9% subjects
in the levofloxacin treatment groups and 93.9% subjects in the
ceftriaxone/cefuroxime treatment group). Of interest, the most frequently
administered were central nervous system-acting medications, which were taken by
62.4% and 56.3% subjects in the levofloxacin and ceftriaxone/cefuroxime groups,
respectively. - .
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Table 12.1.6
Summary of Concurrent Therapies:
Modified Intent-to-Treat Subjects (Protocol K90-071)

Lavofioacin Caftrionna/Cafurckima
N=295) N=205)

Therapy Classifcation _ . ) o, %) - -
Taal Who Took Any Ooncomiant Thampy 274 29 277 39
Centrl Narvous Sysem-Acting Drugs* 184 (624) 166 (56.9)
Antimicobials 120 (407) 134 (454
Anbacids 2] @44) 6 (A1
NSAIDs 6 (180 4 {189}
Vitamins & Nutrtional Supplements LY 1K) 4 {48
Bronchoditalors 2% {85) 2 (108
Antcoagulants 2 75 25 8.5
Antichabetic Thempy 21 (74) 20 6.)

* Basidas the faditional cantial netvous system-acing crugs {antipsychotcs, antideprassants
antiepilaptics, hypnotics, sackiivas, antiparkinson agants, opiotd anaigasics, and anastheics), other
drugs with sacondary central nenvous system aflacts wara includad. Sae Appenditas 10 and 11 for
complaa drug st

Protocol Results
1. Overall Clinical Response

Clinical response to treatment represents the primary efficacy variable in this
study. The clinical efficacy analyses focus mainly on the group of subjects
evaluable for clinical efficacy. Supporting summaries and analyses are provided for
intent-to-treat subjects, microbiologically evaluable subjects, and for the subsets
of clinically evaluable subjects who did or did not receive one or more days of
twice-daily levofloxacin administration. Posttherapy clinical response rates
(cured, improved, and failed) for the levofloxacin and comparative treatment groups
are summarized and presented by study center, pathogen, and method of evaluation
(respiratory culture, blood culture, or serology/other diagnostic procedure), and
by severity of infection (severe and mild/moderate). Subjects were considered to
have severe infections if they fulfilled at least one of the following criteria:
bacteremia, diastolic hypotension (diastolic blood pressure <60 mm Hg), or a
baseline respiratory rate >28 breaths per minute. Subjects who did not wmeet any of
these criteria were considered to have infections that were mild/moderate in
severity.

1.1 Clinical Response at Posttherapy Evaluation (5 to 7 Days
After Completion of Therapy)

Among clinically evaluable subjects in the levofloxacin treatment group, 72.1% were
cured and 24.3% were improved, compared with 69.1% and 21.3% in the
ceftriaxone/cefuroxime treatment group. Eight (3.5%) subjects in the levofloxacin
treatment group and 22 (9.6%) subjects in the ceftriaxone/cefuroxime treatment
group failed treatment. Of the 226 levofloxacin-treated clinically evaluable
subjects, 213 (94.2%) received levofloxacin treatment at g24h or g48h intervals;
clinical response rates for these subjects were cure for 154 (72.3%) subjects,
improved for 52 (24.4%) subjects, and failed for 7 (3.3%) subjects. Similar
posttherapy clinical response rates were observed for the 13 clinically evaluable
subjects who received one or more days .of twice-daily levofloxacin_treatment. In
the microbiologically evaluable group, levofloxacin treatment resulted in clinical
response rates of 72.7% cure, 25.0% improvement, and Z.3% failure;
ceftriaxone/cefuroxime treatment resulted in 65.3% cure, 22.9% improvement, and
11.8% failure. For the intent-to-treat group, levofloxacin treatment resulted in
63.7% cure, 26.8% improvement, and 7.1% failure; 2.4% of subjects could not be
evaluated. Ceftriaxone/cefuroxime treatment resulted in 60.7% cure, 25.4%
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improvement, and 11.5% failure; 2.4% of‘subjects could not be evaluated.

Table 12.2.1.A .
Clinical Response Rate at Posttherapy Visit for Each Study Center:
Sponsor’s Clinically Evaluable Subjects (Protocol X90-071)

Lavofoxacin Caftrizoona’Cafuroxima

Invastigator N Cued improvad Falad N Cured Improvad Faled ~ ©
Alassi 4 3 (78 1 {25 o (o 6  5(100 o {0 o ©
Bard. 6 stgo.gz 0 ng 0 (p. 4 2‘ m% 0 (8. 2 (g).%))
she SR :el B8 o GER i|d 1H
Butiordd 8 0 ©O) 3000 O K 3 2@7n 1 £§§ o po
Decler 0 0 - o - o - 1 1(1000) O (O 0 PO
Dunbar 2 16 (M@n 6 (2 1 {4 0 26967 3 {HO 1 Q3
Elis 1 1 Poo. 0 oéi I ) 4 8760 1 0 sgo)
Ervin i 9 m.gz 0 kg o © 2 1{00 1 (& 0 g
Foat T fmay 15en o6 s <0 40 o 'oa
Gardnar 2 9 2%3; Y 1 (Sig; 2 1(®M0 O p 1 (8’.01
Gackler 13 10 (769) 2 (i54 1 (7.3 9 8 8” 0 (O 1 (1.9
Gombart 6 6(100) 0 (00 0 4 a@s0 1 @ 0 0
Gomas 7 6{67 1{i43 0 0O 4 4(1000 O (0.3 0 go)
Qa3 g ?(50 ‘1’(530) % 00 ; 310%8 (1)(100. 8 o
Graan J. Y ! y ! Y
Grean 5. 0 O 20! o - o - 3 1‘&3 2&?.2; 0 8.8’,
kv 7 287 13?3:23 8 ﬁf",} s &% &% 4%
Havichek 2 1 go.o 1{5000 0 f 4 2 gﬁq 2 goo; 0 p.kg
Haver 16 13 ?w 1 (63} 2 {26 7 6 g.a) 3 (176) 8 F;.n
Holoway - 8 4 (00) 3 (376) 1 (26 5 a0 10 1 (00
Hunt 7 711000} O (00 ) 8 6 6{m3 0 P 1 (167
Jonside 2 20000 © £g§ 0 gi 2 2(1oo8; 0 83 0 (2%0)

2 0 00 1 G0 1 (20 : 2 o0 o 00, 2 (o0
Joshi . x X X
Kater 2 2(1000 0 jgoa 0 00 4 2 g.q 2 (50 0 p.g;
Kohler 16 9 (564 738 © 0O 18 9 00 © [ 0 P
e 2 THa 1BY 39 g§ P }““1% o o9

T A .

nhw 2 ozamd o Skl 3 2EA 1BY ¢
Payne s 4 go 9 anSl 0 gg 3 3(%‘00& 0 %I&’ 0 §8§
Player 2 16 82 7318 0 O 15 13 @67 2 (i38) 0O PO

6 6(100) O (00) O (00 4 410000 O PO} O Ag%
w3 oiEs o%r ob 1 oiEl lg
Sageeti 4 41000 o {ao 0 L. € 4667 2 @3 0 0
Shankman o o0 - 0o - (o} _03 i 1(1(‘0.0; 0 (QO) 0 §§
Combinec® 160 110 (73.8 85 @33) 6 (3.9 160 105 {700) &2 (219) 18 (87)
Tol! 226 163 (21) G5 (M43 8 (B 20 1D @SN SN 2 O6

Numbers shown in paranthasas am parcentagas for that catagory.

* A window of 1-10 diays posttharapy was usad for chermination of esaiuability.

* Combinad = cantars that enliadl fawer than 10 clinically esajuabla subjacts in elther treatmant group:
Alass|, Baid Brankston, Budzak, Butord, Dackar, Blis, Ervin, Flle, Follatt, Garcher, Gackier, Gombert, Gomas, Grham,
Graan J., Gmen §., Grunteld, Habd, Havichak, Holloway, Hunt, ronsida, lsmalski, Joshi Kallar, Manciall, Mover, Pacialt,
Parsons, Payna, Ploutia, Ruft, Sagoar, Sagwati, and Shanionan.

To allow for a dichotomous assessment of clinical response for clinically evaluable
subjects, the clinical response categories "cured" and "improved" were combined
into a single category of "Clinical Success" and the clinical response category
“failed" was designated as the category of "Clinical Failure." Two-sided 95%
confidence intervals for the difference in clinical success rates were calculated
to evaluate therapeutic equivalence between treatments. Among clinically evaluable
subjects, levofloxacin treatment resulted in a 96.5% clinical success rate and
ceftriaxone/cefuroxime treatment resulted in a 90.4% clinical success rate, with
a 95% confidence interval of [-10.7, -1.3] for the difference
(ceftriaxone/cefuroxime minus levofloxacin) in success rates. The confidence
interval, the upper limit of which lies below the upper bound of 1Q% suggested by
the FDA's Anti-Infective "Points to Consider" guideline for establishing clinical
Tequivalence of treatments with success rates greater than 90%, establishes that
levofloxacin was at least equivalent to ceftriaxone/cefuroxime in terms of
achieving clinical success. Confidence int